





PRODUCT-DESIGN 


MEMOS FROM DUREZ 


Moisture-stable insulation 


International Business Machines ¢ 


4 good example of what can be done with 
Durez 16694 diallyl phthalate is this plas- 
tic-and-metal commutator for an electron- 
ic card sorter 

The commutator acts as a cam contact 
to establish the timing of impulses which 
energize a sort magnet. It incorporates a 
metallic hub, brass plate, copper ring, and 
12 terminal inserts 

The molding material that holds these 
parts in place must 

1. Resist arcing 
1000-volt dielectric break- 

down test in high-temperature high- 
humidity conditions 

Retain high dimensional stability at 
90°C and 90% relative humidity 
Possess wear characteristics that lead 
to maximum commutator and brush 
life. 

Durez 16694 meets these requirements, 
and also provides critical dimensional ac- 
curacy between the terminals and the brass 
plate 

Its ability to do so suggests that you 
consider it for similar electrical jobs. It’s 
the only type of plastic that retains high 
insulation values over extended periods at 
relative humidities above 90%. Its arc 
resistance, as measured by ASTM D495 
(Method A or B) can be consistently re- 
produced. It does not corrode metal con- 
tact points, and is virtually free from cold 
flow and creep 

For a data sheet detailing properties of 
Durez 16694 and of molded material, 
check the coupon 


Pass a 


Jet-propelied plastic 


Streaking through the stratosphere nearly 
eight miles up, the Douglas DC-8 jetliner 
will bring new and convenience to 
air travel 

Passengers on the huge jet transport will 
relax in controlled climate provided by a 
system that changes cabin air every three 
minutes. Flight officers will scan their in- 
struments by softly diffused light from a 
ceiling panel. In both instances, Hetron 
92 polyester will be helping to set the new 


ease 


Parts for the DC-8 


Electric motor shortcut 


pace in jet-age flight comfort. This Durez 
material, reinforced with fibrous glass, is 
specified for the DC-8’s cabin ventilation 
ducts and cockpit light-diffuser panel 

Hetron 92 will also help to shade crew 
man’s eyes against sun glare. The cockpit 
glare shield, above the plane’s instrument 
panel, is made from glass-reinforced Het 
ron laminated with a core of | 
lulose acetate 

Douglas uses Hetron also in the ai 
lerons and wing-tip trailing edges of DC-6 
and DC-7 series airliners, precursors of 
the DC-8. Hetron is specified because of 
its combination of strength and inherent 
fire retardance. It is permanently 
extinguishing without additives 


cellular ce 


self 


Douglas Aircraft Company, in 

There’s a whole family of Hetron resins 
to give you the properties you need in 
structural parts—for an aileron or an out 
board boat; for radomes or railroad cars 
housings or heater ducts; fenders or fume 
hoods. To see how these self-extinguishing 
polyesters match up to your requirements 
check the coupon for a complete Hetron 
data file 


Cost cutter 


Looking for a lower-cost way to mak« 


electric motor or generator? A commut 


For more information on Durez 
Diallyl phthalate, 16694 


Hetron resins 
High-impact phenolic, Durez 
Clip and mail to us with your name, 


samples, please use business letterhe 


PLASTICS 


HOOKER CHEMICAL CORPORATION 
1509 Walck Road, North Tonawanda, N. Y. 
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How special Armco Steels in vending machines 


New 


steels are help gain 
Balanced Design 


born at 
Armco 


High quality materials and balanced 
design are essential to long service 
life and trouble-free operation of 
vending machines. This is why 
Glascock Bros. Mfg. Co., Muncie, 
Indiana, manufacturer of a well- 
known pre-mix vendor, uses Armco 
Steels for many parts in their 
machines. 

For example, parts that might be 
splashed by liquids are made of 
Armco ZINCGRIP® Steel ( Bonderized 
and painted by Glascock Bros.). The 
special hot-dip zinc coating on the 
steel doesn’t flake or peel. . . still pro- 
tects the base metal against corrosion 
even if the paint is damaged. 

lo promote cleanliness, the cup- 
storage compartment is also made 
of Armco ZINCGRIP Steel. So are the 
covers for the coin mechanisms, as 
well as the baffle and outer shell for 
the refrigeration unit. 


Armco Stainless Steel, Too 


Parts that must withstand both corro- 
sion and abrasion are made of Type 
302 (Armco 18-8) Stainless Steel. 
And of course, all metal that comes 
into contact with the product is 
stainless, including the portable 
tanks 

For complete information on spe- 
cial Armco Steels that can help you 
give your products balanced design 
and new selling points, just write us 
at the address below. Our engineers 
will gladly consult with you on spe- 
cial problems. Armco Steel Cor- 
poration, 2808 Curtis Street, 
Middletown, Ohio. 


ARMCO STEEL 


Armco Division * Sheffield Division * The National Supply Company + Armco Drainage & Metal Products, 
Inc. « The Armco International Corporation * Union Wire Rope Corporation *« Southwest Steel Products 
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New 
easier 
way 


... to use stainless steel lock wire! 


Note how the lock wire, uncoiling from 
the inside, is dispensed as needed from a 
hole in the top of this compact 1 -pound 
package. No wild uncoiling! Moreover, 
the wire is better protected, handles eas- 
ier and faster, with less waste, and with 


STAINLESS greater safety! 


Here is a new National-Standard 


STEEL : packaging development that is a natural 
SAFETY pour for most safety lock wire uses in equip- 
° 0 ‘ 4 


ment manufacture, assembly and 


WIRE servicing. 


For production operation requiring 
P| LB. NET larger capacities, National-Standard 
offers lock wire on practical 5 and 10- 
pound disposable spools that may be 
spindle-mounted. 


Check with National-Standard on the 
spooling of your choice and on stainless 
steel lock wire in any diameter from 
0.020 to 0.067 and to government speci- 
fications: QQ-W-423, AN-W-24, MIL- 
W-6713 or AMS-5685-C, 


NATIONAL STANDARD 


DIVISIONS: NATIONAL -STANDARD., Niies, Mich.; tire wire, stainiess, music spring and plated wires 


WORCESTER WIRE WORKS, Worcester, Mass.; music spring. sfainiess and plated wires high and low cart speciaities « REYNOLDS WIRE, Dixon, tl! 


WAGNER LITHO MACHINERY. Secaucus, N. J.; metal decorating equipment + ATHENIA STEEL, Clitton, N. J.; Mal, high cart 
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HOW ZINC-COATED STEEL SHEETS 


more zinc-coated steel you put to work for you, the 
ve from corrosion—and the more freedom 
yn and corrosion-caused maintenance costs 
sheets in the products you manufacture (su 
yard heating panels, sliding door hardware, et 


le. With either electrolytically zinc-coated steel sheet: 


tays tight through the 


é 


ated sheets, the tight coating s 
How about corrosion prevention? It's long-lived, uniform, 
aintenance costs are nil. And the results are a lasting credit 


itation. How about paintability? Electrolytic zinc-coated WEIRTON STEEL 


are unexcelled for painted products. It lets paint dig 
1ess and beauty for keeps COM PANY 
the name that stands for bonus perform ; WEIRTON, WEST VIRGINIA 
s, it's Weirkote. | us ju no a division of 


look ng young 
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Interesting to Note . . . . (continued) 


given Boeing Airplane Co when it sought the Army’s 
advice on what interior dimensions would qualify the 707 
as a troop carrier. Boeing was given a memorandum on 
the regulation size of railway tunnels. Here, Boeing also 
learned that the width of trucks and military tanks is 
based on Roman roads built 2000 years ago to accommo 
date a 4-horse chariot. And the memorandum added the 
scintilating fact that the Army’s basic artillery piece, the 
105mm _ howitzer, was originally designed according to 
the weight a team of six horses could pull 


Mechanical Mule 


Recently the Navy’s giant carrier Enterprise passed on 
at the mature age of 20. Though she was still in her 
prime, as capital ships go, her usefulness in today’s Naw 
was at an end—so the hero of the Pacific was junked 
\fter all, what can be done with such tons upon tons 
of war equipment when a war has ended? In 1945, mam 
companies were asking themselves this question and an 
other one related to it: “What peaceful machines can 
be made with our present tools and dies?” If you were 
a company manufacturing tanks or land mines, the prob 
lem was complex; for Willys-Overland, it was easy—mak« 
more Jeeps 

Some changes had to be made before the military Jeep 
could become commercial. Alterations were required 
of the gear ratios in the transmission, transfer case and 
axles, permitting a tractor-like pull at low speeds; a gear 
ratio had to be provided that would allow Jeep speeds up 
to 60 mph. It also needed a new combustion chamber, 
When this 
was done the Jeep, like so many GI's, took off its d 


ior 
+ 


better radiator and new steering equipment 


tag and put on civies 
Since returning to civilian life the Jeep has grown, and 
even started a family. Its newest offspring is the “me 


} 


chanical mule” (p. 42) which, like its predecessor, is 


starting its career in the Army 


Plastics for the Dogs 


When horse racing became limited in some states it 
was decided to spur the gambling urge by devising other 
attractions. Pitting a tortoise against a hare was obviously 
unsuccessful when a New Orleans entrepreneur found 
that the hare never heard of Aesop and neglected to take 
a nap in the backstretch 
employed in Florida and the Virgin Islands as racers 
Numbers are painted on their shells, bets are taken and 


However, tortoises are being 


about half a dozen of the amphibians are placed in a 
pool. First to swim to the other end wins. 

Dogs have long been a favorite of the gambling sct 
Greyhound racing was originated by the Egyptions and 
intedates horse racing by 1000 years. It was, however 
only a fad. Since bearbaiting, dog fighting, snake-mon 
goose matches et al have been outlawed it was only natural 
that dog races would again come into popularity. Un 
fortunately for the dogs, running around a track after an 
illusive mechanical rabbit violates the natural movement 


of the dog’s bones and musck When making a turn at 
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either end of the oval track, the dog’s nght hind foot 
cxerts tremendous upward pressure. ‘This pressure, push 
ing against the full weight of the dog, can displac 
break the delicate scaphoid bone. About half the dog 
that injure themselves in this fashion never run again 
some have to be killed 

For some time doctors have tried to devise an artificia 
scaphoid bone for greyhounds. Stainless steel was tried 


Then an Englishman, J. K. Bate 
man, tried a small block of acrylic plastic to replace th 


but found too heavy 


scaphoid in the leg of a greyhound named Hare Spy. Th 
operation was successful and one of the commonest 

helne 
causes of greyhound injury can now be helped with 
plastics 


In the growing field of plastics, three new tough, rigic 


thermoplastics have recently been introduced. On page 


36 appears a mMparison ot these, containing much un 


published data assembled by the Editors 


Get the Air Out 


There are many men of science who have earned th 
reputation as a result of a simple dramatic experiment 
invention while the rest of their scientific discoveries ar 
overlooked. Eli Whitney is remembered for his cotton 
gin, yet few know him as the originator of our present-da 
mass-production methods; Robert Hooke is known f 
his treatise on stress and strain, but it’s been forgotten 
that he had first suggested the theories of gravitation 
which Newton then polished and published. Few book 
on science credit Otto von Guericke with having con 
structed and made public the first electrical machine, in 
1660. Instead, every physics book contains the story of 
his famous Magdeburg sphere. Here, air was evacuated 
from two hemispheres placed together and 16 horses 
could not separate them 








Aside from this dramatic demonstration of a vacuum 
von Guericke should also be remembered for his inven 
tion of the air pump. In 1654, this Burgomaster of 
Magdeburg took a copper cylinder and fitted it with 
piston whose head was packed with hemp to 
lirtight. He then had a score of men try to hold the 
piston at the top of th cvlinder while he exhai 
from 1 stopcock it the cylinder’s base. Th 
led to his principles on suction and finally to the 
of the first air pump. It was several hundred years later 
that air valves, pumps and compressors were trul ha 
nessed as an industrial power source. Safeguarding tl 
power supph the subject of the article appea 

{ Brent \. Leer I 
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+ 
Jo Do Vinci's design f screw tting machine 
EVEN THIS DA VINCI DESIGN COULD HAVE BEEN 
BETTER WITH HELP FROM AN &)!S|F ENGINEER. 
The kind of bearings your engineer recommends depends solely on your re 
quirements, not on what he has to offer That's because the line includes 
f C be t f sizes. This gives 
r neec ¢ t } Ic ble 
rare Gooe EVERY TYPE EVERY Lt E 
| % ' 
— SKF 
] “Tyson 7 } ] SAF INDUSTRIES NC PHILA E F A3 pa 
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APPLICATION HINTS: 








Ways to simplify construction and cut costs with 


UPPER 
FLOORS 





Flexpipe helps meet tough piping problem 
in air conditioning an existing building 


THE PROBLEM \ ( tioning an exist Wwe ight evenly over all floors. This meant 


g office building usually calls for a bit however, that the risers were fre 
f ingenuity in design. One large New move. A riser full of water weighs several 
\ k office building ecided t uir condi- tons more than an empty one and settles LOWER 
- ~teageeaet a FLOORS 
S r packaced ibout two inches 
| stalled on any Therefore connections between risers 
and branch pipes had to b Hexibl The 
I I 10-inch risers, rn ilso had to have strength becaus« 
¢ the height of the building, to carry pressure at the lower floors app! 
iter between the « ling t vel 100 psi 
it each floor level THE SOLUTION: Flexpipe « 

I nditions, the risers the answer. They provided the flexil 

{ tl the bass ind the strength required. Furthern 

trom be I NW « l they were ivailabl 1 the S es nee 

eight of | ( ind the water from 5” diameter at the | er floors to 2 
great that tl uld not be it the top floors 
ta , t on the structur WHERE TO BUY: Flexpip. 
> the cor { engineers, Zimmet in convenient standard sizes and are 
I Fines N York, floated the by leading distributors Phe 
} \ uu samples ind answer questions ab 


Service applic itions. For the name 

iddress of the one ser 

for more detailed informatio 

The American Brass (¢ pany, At 

: , Metal Hose Divisior Waterbur 

s4ddd. Conn. In Canada: Ana la A 
o 


sea 6a Brass Limited, New Toronto, Ont f } 





I ( 


'7C e+? 





FLEXPIPE’S | bh ‘ n be either tin an ANACONDA product 


End fitt ttached): flang made by The American Metal Hose Division 
| of The American Brass Company 
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Need a “SPECIAL’ TIMER 
...need a“STANDARD"’? 


PoC Here’s why 
pay |. WE can give you the 
Tamers | | fastest service 


— } 





eng 
> 







| 7 When you want a timer, you want one that fits 
| your needs 100% — and you want it fast. Get in touch 
with Industrial and you'll get both. Because 





In our 20 years of experience, we have developed 


a 


over a thousand combinations from our 20 basic types, to 


meet the widely varying needs of our customers 
Interval 


Timers 


Therefore — many jobs that would seem to require a 


CTION 


Nee 


special” timer are in fact a “standard” timer with us 






Here is one tremendous saving of time for you 


When you do need a special timer, this same wealth 


FUN 


of experience goes to work for you at once to design it. 
Our Engineering Department not only originates new 
designs, but also develops modifications for that purpose. 
That's why requests for special timers can be 

filled without delay. 


Each method — designing for a standard timer or 
for a special timer — has its advantages. Designing for 
an already available timer means lower costs, 
faster service, simplified replacements 


Designing for a special timer has its advantages too. 
It means you'll fulfil! your needs 100% —no need to 
limit your designing horizons. Either way — 
standard or special — you'll get the timer you want 
most promptly from Industrial. 


Or perhaps you need quick service on timers for 
automatic controls. Here too Industrial Timer is your 
first source of supply. For in this field 
Industrial has a big head start. True, each automatic 
control job is a bit different from the rest 
But the record shows that our years of timer experience 
has given us the special knowledge it takes to give 
you the right answers in near-record time 


So, for the utmost in all-round timer service, it's 


Re-Cycling 


Industrial that offers you this outstanding combination 





Timers | deliveries “Immediate on Standards . . . First on Specials.” 
t+. Saan Plus the experience of one of the foremost group 
THM 2 fost +420. of timer engineers in the nation 


Timers that Control IME INDUSTRIAL TIMER CORPORATION 


the Pulse Beat of Industry 1415 McCARTER HIGHWAY, NEWARK 4, N. J. 





AFFILIATE—LINE ELECTRIC COMPANY 
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SERIES 6800, 6900, 7800, 7900 
roller bearings have exceptionally 
durable housings machined as 
two perfectly matched parts pro- 
viding easy installation without 
shims or alignment rings. Effective 
seals keep lubricant in, dirt out. 


¢ 


These husky bearings in husky housings 
adjust instantly to shaft misalignment 


eeeeeseeaese 

Shaft deflection often means quick failure for ordinary bear- 
ings . . . but not for these rugged Link-Belt se/f-aligning 
bearings. Adjusting immediately in any direction, they easily 
compensate for misalignment . . . avoid damaging “pinch” 
and bind. 

You can get full information on Link-Belt’s complete bear- 
ing line from any one of 40 Link-Belt offices. 





Spherical bearings are free to align in 
direction, assuring full load capacity regard 
less of shaft deflection. 





MANUFACTURERS OF SELF-ALIGNING BALL AND ROLLER BEARINGS 
LINK-BELT COMPANY 


Executive Offices, Prudential Plaza. ( hicago 1. To Serve Industry There Are Link-Belt Plants. S OF S ( ge | 
Stores and Distributors in Al Principal Cities Export Office, New York 7: Austra Marrickville Sede B I ‘ 
loronto 13); South Africa, Sx gs. Representatis Thro W 
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A Report on the 


Ten basic attributes that can help you 


satisfy both design and production needs. 


The properties of copper alloys are a hand- 
book in themselves. No group of metals is 
more versatile. Here are electrical, thermal, 
structural, chemical and finish properties that 
are unique. Here are metals that can be shaped 
and joined by almost every known method. 


There are over 40 standard alloys of copper. 
And each has its own set of specifications, its 
own combination of properties. Finding the 
one that best matches your specifications is 
the problem. And the answers to that problem 
keep changing. Copper industry research into 
new alloys and new forming and preforming 
methods gives designers a latitude today that 
challenges both their imagination and their 
ability to keep posted. Today we must assume 
that some copper alloy can do the job. 


Here are just ten of the more important 
design requirements that point to the selection 
of a copper alloy: 





Electrical Conductivity. The various 
types of commercially pure copper have long 
been the most economic conductors. Now, cop- 
per-chromium and copper-cadmium alloys 
have improved mechanical properties along 
with high conductivity. And silver-bearing cop- 
pers with as good conductivity as commercially 
pure copper have a higher softening tempera- 
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ture for certain applications involving high 
temperatures. 


Thermal Conductivity. Since many of 
the low-zinc brasses, as well as copper itself, 
offer outstanding heat transfer rates, selection 
usually depends on the other properties de- 
sired — corrosion resistance, hot strength, 
ductility, etc. 


Corrosion Resistance. Every corro- 
sion problem is different — and there’s a cop- 
per alloy to meet most: for chemical applica- 
tions, heat exchangers, processing equipment, 
refrigeration apparatus, etc. 





Strength. The high-zinc brasses, nickel sil- 
vers, beryllium copper, the silicon bronzes and 
the phosphor bronzes can be processed to pro- 
vide tensile strengths of the order of 140,000 
psi for hard-drawn wire. 
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Copper 





Ductility. The ductility of most copper 
alloys permits forming them into a wide 
variety of shapes and sizes, by spinning, stamp- 


Surtace Qualities. The nickel silvers and 
low-zinc brasses are widely used in ornamental 
applications because of their ease of plating 


ing, deep-drawing, etc. For example, the cop- 
pers, most brasses and nickel silvers are ideal 
for cold forming. 


and finishing as well as their cold-working 
properties. New fine-grain brasses offer an 
ideal surface structure for high finish. 





Casting Facility. There are eight basic 
categories of casting alloys, ranging from the 
hard, but very strong, manganese bronzes to 
the free-machining leaded bronzes. 


Matlleability. Pure copper and many of its 
alloys have excellent malleability for forging, 
cold heading, coining, embossing, extruding, 
knurling, swaging, etc. 


The combination of properties that you need 
for the best product and the optimum manu 
facturing cost can probably be found among 
the copper metals. The copper industry will 
help you find it. The Copper & Brass Research 
Association, 420 Lexington Avenue, New York 
17, New York, will welcome your inquiry. 





Machinability. 


Free-Cutting Brass, tel- 
lurium copper, some of the bronzes and the 
leaded brasses are readily machinable at high 


speeds and feeds. 


There’s a new frontier im... 





Joining Qualities. Copper and most cop- 
per alloys can be easily soldered — or, for even 
stronger joints, brazed with either silver alloys | 
or copper phosphorus alloy. The non-leaded 
brasses, phosphor bronzes, silicon bronzes and 
cupro-nickels as well as deoxidized copper also 
lend themselves readily to welding by a num- 
ber of processes. 
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with TRU-LAY PUSH-PULL controls, you can... 


MAKE HUNDREDS OF PRODUCTS MORE USEFUL, EASIER T0 SELL 
& 


~/ 
a 


Tru-Lay Push-Pull controls provide positive 
remote action over long or short distances. 
Because they operate while flexing, they 
can snake around obstructions. They are 
ruggedly constructed, easily installed and 
operated, and are sealed against dirt and 
moisture. Push-Pulls are simple, have but 
one moving part, are noiseless, and give a 
lifetime of accuracy. Linkages, on the other 
hand, are complex. They’re made of many 
parts, wear at many points, and produce 
increased backlash, lost accuracy, and vi- 
bration rattles. 








COMPLEX MECHANICAL 
LINKAGE 
AS 
<< Sip’ 


x 
x 
gor 


SIMPLE 
TRU-LAY 
PUSH-PULL 








Here’s Why Push-Pull Controls Simplify Design, Give Better Performance 


Long Life—We have never heard of a Tru-Lay 
Push-Pull wearing out in normal service. 


Dependable Operation—Top performance un- 
der the most adverse conditions ...in temperatures 
ranging from —70°F to the high levels of jet engine 
operation...in wet locations...in abrasive atmos- 
pheres. 


Freedom from Trouble — Inner working member 
is fully protected by tough, flexible conduit... life- 
time factory lubrication...sealed against entrance 
of dirt, moisture, and other foreign matter...cold 
swaging of all fittings. 


Design Engineers Report on Benefits 


Saves Time, Labor, and Material 

““We use Push-Pulls to operate clutch controls on 
the main power unit, feed conveyors, and delivery 
conveyors...and we save the time, labor, and 
material required for planning and engineering the 
old linkages.” 

Greater Flexibility of Design 

“Push-Pulls give us flexibility in locating the 
hydraulic control valve in relation to the opera- 
tor’s position.” 

Cost Less to Install 

“They are easier and less expensive to install than 
linkages for remote control of power take-off.” 


Accuracy — Built to the most exact standards of 
quality and precision. On automobile pushbutton 
transmissions, for instance, Push-Pull controls 
provide five positions with a total movement of 
only .560”. 

Capacity—Push-Pull controls will handle jobs 
with as much as 1,000 Ibs. input, 150 feet or more 
from the control point. 

Adaptability —Push-Pull controls can be adapted 
to countless applications. Standard anchorages, fit- 
tings, and heads meet almost any requirement, and 
modifications can be made to fit special situations. 


Solution to Tough Problem 
“Can be installed where straight rods are 
impossible.” 
Eliminates Maintenance 
““No maintenance whatsoever; not even lubrica- 
tion is required.” 
Reduces Number of Parts 
“Your Push-Pulls have eliminated links, radius 
rods, and other lost-motion devices for remote 
control of hydraulic valves.” 
Provide Accurate Control 
““We get minimum backlash because the cable is 
designed to close tolerances with minimum drag 
and lost motion.” 


Push-Pulls Can Help Solve YOUR Remote Control Problems 


Push-Pull controls are solid as a rod and flexible as a wire rope. You can use 
them in the electrical, hydraulic, and pneumatic systems on construction 
equipment, on farm implements...almost anywhere convenient remote control 
is desired. For complete details on how you can use them, write for a copy of 
the Push-Pull Data File. It contains 7 bulletins which describe in detail the 
operation of Push-Pulls, their applications, features, and advantages. Our 
engineers will be glad to help you make Tru-Lay Push-Pull controls a part 


of your product. 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 





601-E Stephenson Bldg., 
2216-E South Garfield Ave., Los Angeles 22 © 929-E Connecticut Ave., Bridgeport 2, Conn. 
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DESIGN FREEDOM STARTS WITH ALCOA ALUMINUM 


Aleoa Adds 4a 3 
loys 
eet, 6061-6 to 
crew Stock Schedule 


Alcog Stress Reliaen 
W Machine Stock 


; Jul 
stock 7 &, £57—Stress. 





? “ALCOA THEATRE” 
S faciting Adventure 
ALTERNATE MONDAY EVENINGS 
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THE BIG NEWS IN 
SCREW MACHINE STOCK 
COMES FROM ALCOA 


We think there’s more to service than making the 

best screw machine stock readily available in any 

quantity. ALCOA is consistently a step ahead with 
new economies, new design and production con- 
veniences. Here are six ALCOA “firsts”: 

@ Specific 12-ft lengths at no extra cost—all screw 
stock in rounds to 2% in. dia. and hexagons to 

2 in. across flats. 

@ Alloys 2024-T4 and 6061-T6 added to Screw 
Stock schedule. This means important economies 
through the addition of sizes formerly nonstand- 
ard which are now standard and groupable for 
price advantage. 


@ Chamfered ends at no extra cost for all rounds 
and hexagons up to 3 in. in alloys 2011-T3, -T8, 
2017-T4, 2024-T4, 6061-T6. 

Full screw stock size range of alloys 2017-T4, 
2024-T4, 6061-T6 stress relieved for improved 
machining characteristics. 

Mill inventory to supplement distributor stock 
and cover emergency requirements of mill 
customers. 

@ ALCOA agrees to purchase up to 60 per cent of 
customer's turnings and borings generated from 
alloys 2011-T3, 2017-T4, 2024-T4 and 6061-T6 

These and other reasons have prompted designers 

and production engineers of leading industries to 

switch to ALcoa® Aluminum Screw Machine 

Stock. The whole story, with direct quotes, is in 

three new ALCoa booklets—yours for the asking 

Use the coupon. 


Aluminum Company of America 
865-J Alcoa Building, Pittsburgh 19, Pa. 


Please send your case-history booklets containing 
quotes from leaders in industry on why they buy 
from Alcoa. 


Nome 
Position 
Company 
Address 


City Zone State 
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FLIGHT-PROVED RELIABILITY... 


LION Quarter-turn FASTENERS 
FOR SECURING REMOVABLE SECTIONS 











INSPECTION PORTS 











ELECTRONIC EQUIPMENT 


"\| EXTERIOR PANELS f 





MISSILE 
PORTS 








Southco’s Lion Quarter-turn Fasteners 
provide quick access and reliable securing of hinged or 
completely removable panels. Resistance to severe heat, 
shock and vibration, and a high strength-weight ratio 
make these unique fasteners ideal for use in private, 
commercial or military dircraft and missiles . . . for 
ground production and control or airborne applications. 

Lion Fasteners consist of three parts...a 
one-piece, swaged-nose stud; a retainer; a floating 
receptacle which is riveted or welded in place. Installa- 
tion requires no special tools . . . is simplified by a 
permissible float of .070” 


SWAGED NOSE 
Case hardened one- 
piece stud with swaged nose 
has no milled sections, in- 
serts, Or cross pims .. . re- 
quires no wire spring to 
hold it in locked position. 
Lion Fasteners offer the 
highest weight-strength ratio 
available. 


2 TYPES AVAILABLE 
LION NO. 2 FASTENER LION NO. 5 FASTENER 
For use where space is For heavy-duty applica- 
limited and where weight tions where good tensile 
must be kept at a mini- and shear strength are 
required. 


FULL RANGE OF HEADS 
Lion No. 2 Fastener available with flush, oval or wing 
type. No. 5 with flush, oval, ring, wing, knurled or notched 
head and key. 





Nw 


al 
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KNURLED NOTCHED 
HEAD 


AND KEY 


























OTHER SPECIFICATIONS 
LION NO. 5 QUARTER-TURN FASTENERS CON- 
FORM TO MIL. SPEC. MIL-F-5591A (ASG) ... ARE 
ON THE GOVERNMENT'S QPL ... ARE CAA 
APPROVED FOR COMMERCIAL AND PRIVATE 
AIRCRAFT USE. 
MATERIAL: Cadmium-plated case-hardened steel. 


FASTENER 
HANDBOOK 


Send for your free copy of 

Southco Fastener Hand- 

book No. 8. Gives com- 

plete engineering data on 

Lion Fasteners and many 

other special fasteners. Write to Southco Division, 
South Chester Corporation, 236 Industrial High- 
way, Lester, Pa. 

















PRIVATE COMMERCIAL MILITARY 
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ALLEN-BRADLEY BULLETIN 802T 





SIDE FORK LEVER ADJUSTABLE 
PUSH ROD TYPE ROD 


assure reliable operation 


Completely sealed . . . oil, dirt, and metal 
chips cannot foul up contacts or operating 
mechanism. Operating heads are inter- 
changeable—can be mounted in any one of 
four positions. New ‘“‘wobble stick’’ heads 
operate in any direction. All of these limit 
switches have maintenance free, double 
break, silver alloy contacts. Specify Allen- 
Bradley —the quality line of limit switches. 





WOBBLE 
STICK TYPE 


AB 








Push roller, oiltight 
limit switch, showing 
TOP PUSH ROD rubber grommeted 
WITH PLASTIC wiring hole on back 
WINDOW of “manifold” type, 
used on above auto- 
matic production ma- 
chine made by Cross 

Company, Detroit. 


ROLLER LEVER ADJUSTABLE 
FOR CAVITY ROLLER 
MOUNTING LEVER 
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E ONLY LINE OF 


D. C. 
MOTOR STARTERS 


with modern 


SOLENOID 
CONTACTORS 


With Allen-Bradley, you get D.C. motor control 
that is completely modern! It uses the simplest 
switching mechanism yet conceived . . . the sole- 
noid contactor with only ONE moving part. 
There are no bearings to stick ... no jumpers 
to break. This assures millions of trouble free 
operations. And the double break, silver alloy 
contacts never need maintenance. Available in 
ratings up through Size 4. Write for details. 














QUALITY 





CONTACTORS FULL VOLTAGE STARTERS 


- 
«) “ 


Bulletin 202 sole- Bulletin 205 full volt- Bulletin 209 full volt- 
noid type contactor. age reversing starter. age starter. Available 
In ratings te 150 | Ratings to 1% hp, in ratings up te 1% 
amp. Also, clapper 115 v; 2 hp, 230 v. hp, 115 v; 2 hp, 230 v. 
type te 600 amperes. 


REDUCED VOLTAGE STARTERS 


Bulletin 267 automatic time limit resistor type starters. Non- 
reversing (lef?) and reversing (right). Solenoid type to 20 hp, 
115 v; 40 hp, 230 v. Clapper to 75 hp, 115 v; 150 hp, 230 v. 





9-58-MR 


ALLEN-BRADLEY [ge 


In Canada: Allen-Bradley 
2 QUALITY< + Canada Ltd., Galt, Ontaria 
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Simplified computer circuits . . . 


.. . that require only magnetic cores and connecting 
wire (no diodes, tubes, or resistors) to perform logic 
operations (“‘and”, “or”, negation, etc.) at high speed 
have been developed at Stanford Research Institute. 

Key to the development is “geometric variation of 
the basic magnetic core toroidal structure” that 
makes it possible, by proper interconnection of core 


. . to increasing compression ratios in automotive 
engines? If they aren’t, they should be, say oil-com- 
pany engineers. At the last SAE meeting, for in- 
stance, a California Research Corp group said the 
octane number of today’s premium gasoline is al- 
ready ‘“‘at or somewhat beyond the most economical 
point for present-day commercial processes.” Noting 
the increasing severity of troubles with knock, ping, 
and rumble (PE—Aug. 4, p 19) as compression 


New engine governor... 


. designed in England features an unusually sim- 
ple mechanism which responds rapidly to speed 
changes. Basically, it’s a spring-biased scoop against 
which the engine pumps a jet of hydraulic fluid. The 
scoop is connected, by a simple mechanical linkage, 
to a load-limitation control. The faster the engine 
runs, the stronger is the jet force on the scoop. 

Engineers at Bryce Berger Ltd who designed the 
unit point out the only mechanical connection to 
the engine is the speed-control linkage (a remote 
gear pump provides the drive), and engine fuel also 
serves as hydraulic medium. Moreover, this system, 
unlike orifice devices, is almost completely insensitive 
to temperature changes. 

A number of arrangements are possible to adapt 
the unit to various types of engines. The diagram here 
shows fluid-flow path of a setup designed for a large 
propulsion engine: Scoop (1) is actuated by jet from 
nozzle (2) and is connected by series of linkages to 
a load-limitation control knob (not shown). Duct 
(5) connects the scoop chamber with an accumulator 
(not shown), which provides the constant back 
pressure needed. 

Duct (6) connects the accumulator to the spool- 
type servovalve (7), which, in turn, is connected to 
the output piston (8). 

\ bypass valve, operated by speed-selection knob 
(3) is provided to control the amount of fluid reach 
ing the jet nozzle, so that when the flow of fluid to 
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Are the brakes being applied . . . 





elements, to “provide unilateral information-flow 
properties without the use of explicit unilateral de- 


vices such as diodes.” SRI calls the new compo- 
nents Multi-Aperture Devices (MAD), and points 
out that they are still in the laboratory stage; but 
says their use in shift-registers, at least, is “approach 
ing commercial feasibility.” 





ratios rise, H. F. Hostetler and W. R. Tuuri of 
Standard Oil of Ohio’s Automotive Engineering Div 
said flatly, “Higher compression ratios may increase 
nothing but customer complaints.” 

Auto industry leaders also recognize this problem 
in engine design; and it’s likely that the rate of in- 
crease in octane number, which has been about one 
point a year, may be little more than half as great 
from now on. 








the jet nozzle is reduced, the engine must run faster 
to maintain the same pressure on the scoop 

Knob (4) operates an assembly that makes it pos- 
sible to control the percentage drop in engine speed 
(and consequently the reduction in jet thrust) as the 
load on the engine is increased any given amount. 
This provides for stable operation 
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Radiation-activated light sources .. . 


have reached the prototype stage at U.S. 
Radium. These are tube-type devices in which a 
radioactive gas (tritium), sealed inside a glass tube, 
is used to activate a phosphor. They provide contin- 
ous lighting without any electrical connections and 
are expected to have a service life of 10 to 25 yr. 


First application is to be in markers for aircraft; 
but instrument lighting is also under study. 

(For more information on this type of light source, 
see PE—Dec. 16, °57, p 5; and for a full-scale report 
on another new type of lighting, electroluminescence, 
see PE—Sept. 15, p 74). 


As anticorrosive coatings for metal parts .. . 


. . . the Navy’s Bureau of Ships is testing resin-fiber 
surfacing materials. One- or two-ply overlays of glass 
or synthetic fiber fabric, impregnated with polyester 
or epoxy resins, applied to metal struts, shafts, and 


New motor-starting switch . . . 


. encapsulated to prevent the contamination that 
frequently results in faulting, will be featured in a 
line of single-phase motors soon to be unveiled by 
A O Smith Corp. Switch has “self-cleaning” scissor 


rudders, are now undergoing ship trials. First reports 
indicate they'll do surprisingly well if properly 
bonded, and merit further study for parts difficult to 
protect by conventional means. 


action at switch points; and the entire mechanism, 
including actuator, capacitor, thermostat, and termi- 
nal panel is encased in the protective aluminum 
“capsule.” More information in next issue. 


Chilled-water, fan-coil systems offer . . . 


. a low-cost route to central air conditioning, says 
W. S. Harris, Research Professor at the U of Illinois. 

Reporting on a three-year test of such systems, he 
figures a well-insulated, six-to-eight-room, two-story 
house can be kept cool for less than 80¢ a day if the 
proper control system is used. This applies, of course, 
to his or a comparable climate, and assumes a power 
cost of 24¢/kwh. Three types were tested: 

1. Fans in fan-coil units ran continuously, while 
the circulation pump and chiller were controlled by 
a room thermostat. 

2. Circulating pump ran continuously, while 
chiller and fans were controlled by the thermostat. 

3. Pump ran continuously; chiller was controlled 
by a thermostat responsive to the temperature of the 
water entering the chiller; and fans ran continuously, 
but bypass dampers were provided so fans could 
circulate room air around coils during off-periods. 

Fan-coil units were smallest available, rated at 
10,000 btu/hr, with an entering water temperature of 
45 F; flow rate, 2.5 gpm; and entering air at 75-F dry 
bulb and 63-F wet bulb temperature. Chiller was 
rated at 18,400 btu/hr with an ambient air tempera- 
ture of 100-F and a flow rate of 4.8 gpm of water. 

Of the three systems, the second seems best. The 
third was most costly to operate, and the first tended 
to create a condition of high humidity. 

Tests are continuing but a 32-page interim report 
may be had from I-B-R Research, 801 W Green St, 
Urbana, Ill. Price: 50¢. —ARG 
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— Fan coil units 
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Home air conditioning system is diagrammed here. 
Illinois Engineering Experiment Station estimates installa- 
tion cost at $1400, using commercial components. 
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US Must Up R & D Pace—Gavin 


Effective research and development and new product pro- 
grams are required if the US is to stay ahead of Russia, says 


former head of Army R & D. 


CamBripce, Mass—‘Russia can mo- 
bilize its entire effort to any particular 
commodity and undersell the free 
world in the open market,” said Lt. 
Gen. James M. Gavin in an exclusive 
interview with Propuct ENGINEERING. 
Formerly head of the Army’s Research 
Program, he is now vice-president of 
Arthur D. Little, Inc., a Boston indus- 
trial research and consulting firm. 

“An example of this effort,” Gen. 
Gavin added, “is the recent aluminum 
situation when Russia unloaded tons 
of the material on the world market 
pushing the cost down 2¢ a pound. 
She could drive any industry out of 
business by this method. 

“To be able to stay ahead of Russia 
in the future, we must use all the 
technical facilities available, making 
the most effective use of our research 
and development programs, and keep 
far enough ahead of Russia in the 
development of new products that 
she won't be able to compete with us, 
no matter what her methods may be.” 

Stressing the importance of vision 
in people heading up R & D programs, 
General Gavin also said that Russia 
does not necessarily have plans to fire 
a rocket to the moon. Such a decision 
is one of the biggest strategic decisions 
made today. Gavin’s other comments: 

e What makes a development pro- 
gram successful? 

“The essential ingredients of a good 
R & D program are the experience and 
vision of the people heading it up: 
enough experience to keep abreast of 
developments in their area and then 
enough vision to project the experi- 
ence into the future to anticipate 
technical trends. Money can’t buy 
this; nor can organization charts, big 


“Essential ingredients are 




































labs and nice buildings. So it comes 
down to the right man. Of course 
the right man without resources can’t 
do much either, but the resources can 
be bought. We do not lack people 
with imagination. 

“Research can get lost when it is 
about six echelons under a vice presi- 
dent who is also concerned with per- 
sonnel and budgets. Research needs 
its own vice president reporting to top 
management.” 

e How does the new Defense Act 
affect R & D? 

“This Act centralizes research under 
the Department of Defense, which 
seems like a good idea. However, it 
may get too highly centralized, de 
pending on how various research 
divisions are integrated. It could be 
done very well indeed. But it could 
be restrictive in the lower echelons 
where you have specialists. Take the 
nuclear submarine, for example: the 
dedication of one man carried it 
through despite obstacles. I wonder 
whether it could have been done under 
a highly centralized research organiza- 
tion of several echelons.”’ 

© How are our satellite, missile and 
nuclear power programs doing? 

“Things are moving along reason 
ably well. Cessation of nuclear tests 
will have some impact on_ tactical 
weapons. The tests were on funda- 
mentally defensive weapons, including 
air defense, and were important. It 
took a while to get public support of 
the tests. 

“T’ve associated with the 
satellite and big missile program for 
some time. The record is clear that 
we did not get the support in our 
satellite program that it deserved three 
or four years ago. But by scraping 
here and there we managed to keep 
enough technical competence so that 
when the situation developed last 
October we were able to get a satellite 
up quickly when we were given the 
authority. But for this, we still 
woulkdn’t have a satellite. You cannot 
replace the sense of personal dedica 
tion and compulsion of a man on the 


been 


















































. . + @xperience and vision of people.” 


firing line. I think that is true of 
most research.” 

@ What are the problems of a mili- 
tary research program? 

“In some ways military research is 
different from a non-military program. 
Civilian research is product improve- 
ment, profit motivated; whereas mili 
tary research is essentially creative and 
looking for a new product the forces 
in the field need. 

“The budgeting cycle in the Dept. 
of Defense calls for a year-to-year way 
of doing business which no research 
group likes. must be 
justified each year, and this means 


Each project 


some feast and famine. You might 
get lots of money one year but the 


next administration doesn’t like a 
project and drops it. Or, you just 
can’t get enough money and you 


tend to do more than you should but 


still accept a little slippage and a 
later date in getting what you're 
trving to get. These things are not 
at all common to business.” 

e Does officer rotation affect the 
efficiency of research? 

“The system has its advantages 
You will find a number of young 


colonels with their doctorates now in 
research in the Pentagon. Eventually 
they will go to a missile command in 
the field to use this equipment and 
see its problems in combat. Their next 
tour of duty will be back in research 
at perhaps a different echelon, or, at 
1 business school, and then back into 
research. This works out quite well 
1 good pool of research 


this 


have 
tvpes. | 


if you 


oriented would prefer 


to having an officer spend his military 
life at one research lab 
If all the people should stay at 
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one place for a career, it would give 
us a sad top management in time 
We don’t send young men to West 
Point, Annapolis or the Air Academy 
to make second lieutenants or ensigns 
out of them. We've demonstrated 
that we can do this any time during 
an emergency in 90 days. We train 
a man to have the growth potential 
to match the requirements of national 
leadership. This means a man who 
can represent the US in SACEUR 
(Supreme Allicd Command of Eu- 
rope). This job has many research, 
procurement, production and political 
problems. Or, it might be the com 
mand of the Continental Air Defense 
Command. The Chief of Staff today 
makes some tough R & D decisions. 

“Frequently civilians in the Penta 
gon come in contact with this rotation 
system and find to their surprise a 
half-a-dozen or so competent majors 
and colonels in their outer office. 
Then they want to keep these men 
forever. 

“In the last war I was told by the 
commander of the first nuclear bomb 
that there was pressure on him to 
take people right out of research 
laboratories around Cambridge and 
make them admirals. This makes a 
lot of sense to civilians; it’s a job 
rating. But to the military it’s just 
another job.” 

e What is Russia’s strong point in 
research? 

“It is more highly centralized than 


mrs and Russia is quite arbitrary in 
making The country 1s 
limitless in its resources that can be 
applied to a task. The people are 
unstinting in their support of what 
they consider top priority. The in- 
centive program that we are so proud 
of as capitalists, Russia has really used 
is a tool, and terrifically so. When 
they wanted a nuclear weapon, they 
got it by putting a man in charge of 
it who could get it—1 think Beria was 
in charge 


decisions 


He was a tough guy who 
didn’t know an atom from an ashcan, 
but he got the nuclear weapon. Every 
national behind 
him.” 
e What is Russia’s 
rocket to the moon? 
Why should the Russians beat us 
to the moon? This is a very interesting 
point. Do they want to go there? 
Maybe when we get to the moon we 
will be very surprised to find that 
Russia had no intention of going there 
at all. The amount of resources put 
into such a program represent one 
of the biggest strategic decisions being 
made today. Considering the economy 
of our country and the cost of weapons 


resource Was put 


interest in a 


systems and the psychology in th« 
battle for men’s minds in which we 
are now engaged, if the Russians make 
the right decisions for the next 5 or 
10 years, they not have to fire 
a shot—and they realize this 

“T don’t know that they 
to go to the moon 


may 


will want 
They might by 





Underwater cargo vessel... . 


a SSeeeees 


Aerojet-General Corp.’s Underwater Engine Div. has a feasibility contract to design 


this jet-propelled craft (PE, Aug 


18, ‘58, p. 23). 


Attached to the cargo submarine 


by a thin strut is a gondola-shaped structure to house crew and navigation equipment. 


Sub will travel 100 ft below surface, will 
travel at 35 knots. 
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be 500 ft long with a 47-ft beam and 


Use of nuclear power is planned. 
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pass it, or just treat it as an incidental 
project—a by-product of going to Mars 
They might lead us to believe that it 
is very important to go to the moon 
and then pay no attention to it. This 
would be very clever strategy if it 
were sound. It may be good to go 
to the moon rather than some other 
place or maybe it is a logical stepping 
stone in the exploration of space. 
I’m inclined to believe the latter. But 
the big decision is, how much do we 
want to pay for this diversion?” 


Power Station 
On the Moon 


Mp.—If and when we 


get to the moon, Westinghouse Elec 
try 


BALTIMORE, 


has come up with a way to set up 
station using the sun’s en 
ergy. Basic components of the station 
are a wire mesh and large sheets of a 
thin plastic material coated with a 
thin layer of a photo sensitive mate 
rial. The wire mesh is insulated from 
the plastic and picks up the electrons 
emitted by the coated plastic sheet 
Total weight of the material would 
be 3 Ib./kw 

\ factor in the oper 
that a must 
a tube. This condition is 
present on the moon. A roadblock to 
the practical generation of photoelec 


pow el 


ition of such a 
power supply is vacuum 


exist as in 


tric power is the internal impedance 
of the unit. Formerly, photoelectric 
cells had internal impedances of about 


ne megohm. Work at Westinghouse 


s produced cells with impedances of 
100 ohms ll f 


ind new c¢ 
ture, savs Westinghouse, i 
nly 0.1 ohm 


Design All-floated 
Gimbal Rate Gyro 


} 


Completels 


pedances of 


ARIZ 
rate gyroscopes 
150 g shock 
been developed by 
AiResearch Mfg. Div 


less than a pound, th 


PHONIX, floated 


capable of withstand 
ing icceleration have 

Garret Corp's 
Weighing 
210 ser 
completely floated gimbals 
Damping is held nearly constant with 
in ambient operating range of 67F to 
165 by silicone oil flotation, plus a 
variable gap ring and cam design in 


he r¢ 
CS PVITOsS 


have 


stead of vibration-prone rate springs. 
Operation is from de or cps ac single 
or three-phase 350 to 2500. 
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Bits 
and 


Pieces 


Battery anyone? . . . will be the big ques- 
tion if drivers of the 1959 GM cars 
can’t get the engine to turn over. A 
fluid coupling in the Hydramatic trans- 
mission has been removed, preventing 
the car from being started by a push 
from a helpful motorist. 


Another diesel cor . . . will be added to 
the Daimler-Benz line. The new model 
will be the 190D with a slight in- 
crease in price over the 180D, which 
will be continued. The 190D will have 
a 58-hp engine with a displacement of 
1897 cc, giving a max torque of $3.25 
ft-lb at 2200 rpm. Fuel consumption 
is 35 mpg. The non-diesel 220S will 
be available with a fuel injection sys 
tem, formerly limited to the 300 series. 
Increased in horsepower from 120 to 
130 to give 9% increase in accelera- 
tion. 


An envelope of air... between a ship's 
hull and the water is the answer to 
reducing the friction between the two 
according to reports from a Danish 
shipbuilding firm. The air film is main- 
tained by pumps forcing air through 
fine jets on the hull below the water 
line. The air is skimmed off the hull 
as it nears the stern, to avoid erosion 
on the propellers. Increased speed 
is possible; also, the air film prevents 
marine encrustation on hull surface. 


Oil for rough seas via a rocket is 
being tested by the German Associa- 
tion of Rocket ; 
Engineers. The 

rocket (right) will 

carry 35 oz of oil 

330 yards. The oil 

is then released 

to calm rough 

waves to facilitate 

life saving opera- 

tions. The oil will cover an area of 
100.000 sq ft 


A wingless, research flight vehicle 


equipped with double rotors is being 
developed by Chrysler Corp and the 
Army Transportation Corps for non 
combat missions. The unit, powered 
by a 350-hp, 6-cyl, aircooled engine 
carries a 1000-Ib max load 
directed through 


and direction of the craft 


Air streams 


vanes, control lift 


Inspection by X-ray television . . . 
Heating terminals and ther- 
mostat assembly of an electronic frying 
pan are inspected from the screen of 
GE’s TV X-ray image intensification sys- 
tem which is 10,000 times brighter than 
fluoroscopic images. Right, the assembly 
of spring, bali and plunger in a plastic 
atomizer. 


element 


Ww 


Develop Super-bright X-Ray TV 


MILWAUKEE- 


The X-ray Department 
of General Electric has developed a 
['V X-ray intensification svs- 
tem, which displays an image on a 
television-type screen 10,000 times 
brighter than on a conventional fluor 
oscope. Bright enough for easy view 
ing in normally lighted areas, the 
viewing monitor also magnifies the 
image electronically up to 3 
times actual size without greatly af 
fecting resolution. 

The system also permits the addi 
tion of monitors which can be placed 
up to 1400 ft away. This system pet 
mits the safe use of any 


image 


$size 


x-ray inten 
sity needed for penetration 
Consisting of three basic units—th« 
X-ray sensitive camera, the 
unit and the viewing monitor—the 


system can be used with any standard 


contro] 
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x-ray gencrating apparatus and mate 
rials handling equipment 
Camera consists of an x-ray 


yickup tube, horizontal and vertical 
| I 


image 


sweep subchassis and preamplifier sub 
chassis. All are contained in one cab 


inet The camera tube allows direct 


transfer of x-ray energy to electron 
energy ¢ ipable 
zs 
nergy conversions 

ntributed to to a high noise level 

The control unit 
metal cabinet shown under the mon 
itor with its 12-in 


of being displayed on 
monitor and eliminates three 
which formerly 
contained in a 


picture tube. Ho 
resolution is 46 
f the icture 


resolution is 37 


lines per in 


I 


tube; vertical 


izontal 
it enter 
lines per in. Input 
115v 60 
55 watts, control 305 watts, n 
170 watts 


power at cycle is: camera 





THE ENGINEERING WEEK 





Medaris Says Missile 
Designers Need New Training 


Detroit—Missiles and space vehicles 
have opened new opportunities for re- 
search and development, but require a 
new kind of training for the engineers 
that design and test the vehicles and 
their components, Maj. Gen. John B. 
Medaris said at the American Rocket 
Society meeting here. 

As much as 70% of all work con- 
nected with space vehicles and mis- 
siles is in research, development and 
design, generally involving the joint 
efforts of research institutions and in- 
dustry. This high ratio of R & D to 
production is evidence of the limited 
knowledge on which designs are based, 
and of the speed with which new 
knowledge is obtained to form the 
foundation of more advanced and am- 
bitious design. 

In certain limited areas, however, 
production of components is in sufh- 
cient numbers to make them more 
nearly industrial products, i.e., record- 
ing and _ telemetering equipment, 
launching and other ground-based ac- 
cessories, and some power units. 

The building-block concept is al- 
ready accepted. An engine with an 
estimated thrust of 1,500,000 Ib, now 
in development at Rocketdyne Div of 


North American Aviation, may be 
completed within a year by joining 
together in a cluster a number of 
rocket engines already tested and oper- 
ational. Development of a single- 
chamber rocket engine of equivalent 
capability is expected to take five 
years. When developed, it probably 
will be used in clusters as the first 
stage of larger vehicles. 


URGENCY OF SPACE PROGRAM 

Speaker after speaker frankly 
pointed out the competitive nature of 
the space program. Meeting almost 
exactly a year after Sputnik I, the 
American Rocket Society was given a 
sober appraisal of Russian achieve- 
ments and capabilities. Richard Ce- 
saro, of the Advanced Research Proj- 
ect Agency, discounted the possibility 
that the Russian earth satellites were 
achieved by concentrated cffort in this 
field at the 
others. 

Lt. Gen. Arthur G. Trudeau, chief, 
R & D Dept. of the Army, com- 
mented: “I would like to see our lead 
time in R & D reduced. Since World 
War II, our lead time has been on the 
order of 8 or 10 years. This is un- 


expense of research in 





“Impact of space age on industry 
is not expected to be overwhelming 
in terms of quantity production or 
mass employment over the next few 
years. But, as hardware for mis 
siles and space vehicles has to be 
designed to tolerances and reliability 
of a completely new order, the de 
sign concepts involved and the tech- 
niques developed to translate these 
designs into hardware are sure to be 
adopted in other than the space 
field. In this sense the space age car- 
ries further the process of technical 
refinement of the previous ages.” 

Homer A. Boushey, B/G USAF 

Director of Advanced Technology 

HQS, USAF 


“To keep its vitality, a civilza- 
tion needs a distant goal to which 
it can bend its effots. Space flight is 
ambitious enough to spur us to the 
needed break-throughs in science 
and technology, yet is near enough 
to keep our enthusiasm from flag- 
ging.” 

K. J. Bossart, Asst 

Engineering, 

Convair, Div., General Dynamics 


to VP, 











acceptable in the face of Soviet lead 
time of about 5 years.” 
THE FIELD FOR ENGINEERS 
Speakers said that engineering tech- 
nology in the field of space travel is 





Electra becomes a Buick . . . 

new type of suspension in 1959 Buick 
models like this Electra 2-door hardtop, is 
combination of air springs in rear and coil 
springs in front. Positive traction differen- 
tial automatically delivers power to the 
rear wheel with most traction during heavy 
ice and snow driving conditions. Glass 
area in this model is up 67%, from 1,047 
sq in to 1748 sq in. Standard in the 
Electra and Invicta series is the 401 cu in 
Wildcat 445 engine that gives 445 ft/lb 
of torque. It has 10.5—1 compression 
ratio, and a 4-barrel carburetor. Buick has 
dropped names of Special, Century, Road- 
master and Limited for the lower-priced 
Le Sabre, the medium-priced Invicta and 
the luxury model Electra. 


Rambler custom sedan... 
has a 2-piece die-cast grille, a 
button combined with a neutral button on 
the automatic transmission system panel 
and a new carburetor for the 127 hp six 
to up its fuel economy by 1/2 mpg. Ver- 
tical hairline down the center of the grille 
indicates where sections are joined. This 
design simplifies assembly in addition to 
reducing repair costs when one side of the 
grille is damaged. To further protect 
against this, both front and rear steel 
bumpers are 23% heavier than previously 
for greater strength and brake linings on 
the six and Rebel V-8 have been increased 
in thickness to 7/32 in. giving a 30% in- 
crease in lining life. The Rambler Six horse- 


starter 


power is up to 138. The valve system on 
the Rebel V-8 215 hp engine has been 
redesigned for quieter operation. 


Traditional luxury styling . . . 
GM's 1959 Cadillac coupe is equipped 
with newly designed shock absorbers that 
automatically compensate for variations in 
operating temperatures to increase ab- 
sorber efficiency. Model also features cruise 
control which permits driver selection of 
speed, no manual operation of accelera- 
tor; cruise control can be cancelled out by 
depressing either the brake, or the cruise 
control selector knob as well as by turning 
the knob to neutral position on hydra- 
matic selection panel. 


aa 
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still too undeveloped to form the basis 
of a new branch of engineering. But 
the education of our engineers tends 
to be too specialized and perhaps not 
sufficiently based on fundamentals. As 
a result, almost all engineers recruited 
to the space program go through a 
period of “cross-training”, in which 
they are given a more thorough indoc- 
trination in engineering disciplines 
other than their own. 

The heads of the space program 
urged engineering schools to produce 
graduates with a comprehensive engi- 
neering foundation, strong on funda- 
mentals, mathematics and physics, 
“the mother of all natural sciences.” 


NEW MATERIALS 


As the needs of the space age are 
still only vaguely understood, knowl- 
edge of materials that will be required 
is uncertain and general at best. New 
properties will be needed, while others 
now generally thought desirable may 
become unimportant. For instance, 
rigidity of an extremely high order will 
be needed in elements of the naviga- 
tional apparatus, while oxidation re- 
sistance may not be a consideration. 
Reason: a small error in navigation 
may result in a final error of millions 
of miles, and any but the optimum 
flight pattern would burn too much 
fuel. And, in oxygen-less space there 
are no oxidation problems. 

Research in the metal and the non- 
metal field is being pushed even more 
to develop knowledge about what con- 
trols the properties of materials. These 
properties are needed in new alloys 
that might be used in space. 

These new materials, as well as 
some that are already here, may need 
new techniques to reduce them to the 
required shape, to achieve dimensional 
precisions beyond the capabilities of 
current manufacturing processes. 

Sheet metal, whether from existing 
or from exotic materials, will have to 
be produced to accuracies of mil- 
lionths of an inch. Some materials 
may have to be shaped instantaneously 
(as by explosion forming) to prevent 
stress concentrations or work harden- 
ing. 

POWER SOURCES 


Initial lift is expected to be ob- 
tained from chemical power sources. 
Other power sources are being investi- 
gated. When the vehicle becomes 
nearly weightless, small forces applied 
over a long time probably will be all 
that is needed to accelerate the vehicle 


CAA Air Traffic Control Plan Gets 


First Computer 


INDIANAPOLIS, IND.—The Civil Aero- 
nautics Administration has put the 
first computer in its planned network 
for modernized air traffic control to 
work computing and printing flight- 
progress data, estimating flight-arrival 
times over checkpoints, and determin- 
ing airspace conflicts in flight plans. 
The pictures of flights passing 
through this area is shown by progress 
strips made for each radio fix on a 
plane passing over or near the area. 
Data on the plane’s flight plan are fed 
into the IBM 650 RAMAC (Random 
Access Method of Accounting and 
Control) and the computer prints 
flight-progress charts showing the esti- 


mated times the plane will pass radio 
fixes on its particular course. An aver- 
age of four flight-progress strips is 
produced for each flight plan. 

To find out if two flights are due to 
arrive over a fix at the same altitude 
within a 10-minute interval, the Ramac 
makes a conflict search as the flight- 
progress strip is being printed for each 
fix on or near a flight plan. If con 
flict exists, such a notation is printed 
on the flight strip. Such conflict de 
tection at computer speeds is impor- 
tant on direct flights, because of the 
large number of military aircraft which 
follow direct straight-line routes ra- 
ther than designated airways. 





and control its path. Solar energy 
and ionic propulsion were mentioned. 


DESIGN APPROACHES 


At present, vehicles for the space 
program (not missile program) are de- 
signed from scratch. Little is carried 
from one to the next. Each new de- 
sign requires special electronic and 
other test equipment. This can’t al- 
ways be produced in time and involves 
excessive expense. 

A new design philosophy now com- 
ing to the fore has two main steps: 
production of “standard” subassem- 
blies to be used as components, and 
system design to use existing test fa- 
cilities. These facilities would be 
equipped with automatic control, and 
to measure and evaluate data. 

Reliability also loomed large at the 
meeting. Attempts were made to ar- 
rive at an acceptable definition of 
reliability, and how to measure it, but 
insistence was placed on reliability 
as a basic design function. 


IMPACT ON INDUSTRY 


Quality rather than quantity char- 
acterizes present work in the field of 
space flight. This presents new oppor- 
tunities for small industrial enterprises 
with high personnel qualifications. 

More generally, it was felt that the 
fruits of research initiated for the space 
program are sure to trickle down to 
other branches of industry and be- 
come important factors in improving 
the design of such earthbound prod 
ucts as automobiles, cameras and tele 
vision sets. 
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COMING 
EVENTS 


SEPTEMBER 

29-Oct 4.... Society of Automotive 
Engineers, National Aeronautical Meeting, 
Aeronautic Production Forum and Air- 
craft Engineering Display, The Ambassa- 
dor, Los Angeles. 


28-Oct 2 .... Pressed Metal Institute, 
Annual Meeting, The Cloisters, Sea Is- 
land, Ga. 


29-Oct 3 American Society of Tool 
Engineers, Semi-annual Meeting and 
Western Tool Show, Shrine Exposition 
Hall, Los Angeles. 


OCTOBER 


6-8 ... . National Association of Cor- 
rosion Engineers, Northeast Regional 
Meeting, Boston, Mass. 


9-10 . .. . Gray Iron Founders’ Society, 
Inc., 30th Annual Meeting, Sheraton-Park 
Hotel, Washington, D. C 


9-10 . . . . Society of the Plastics Indus 
try, Inc., 14th New England Section Con 
ference, Wentworth-by-the-Sea, Ports 
mouth, N.H 


American Institute of Elk 
10th Annual Machine 
Statler Hilton Hotel 


trical Engineers, 
Tool Conference, 
Hartford, Conn 


Society of Me- 
chanical Engineers and American Society 
of Lubrication Engineers, Lubrication 
Conference, Hotel Statler, Angele 


16-17 .... The Magnesium Association, 
Annual Convention, Fort Shelby Hotel 
Detroit, Mich 


TOBE 20% 


American 


Los 


American Society of Indus 
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trial Designers, 14th Annual Design Con 
ference & Meeting, Bedford Springs, Pa. 
20-21... . Institute of Radio Engineers 
4th National Aero-Com Symposium, Ho- 
tel Utica, Utica, NY. 

20-24... . National Association of Cor- 
rosion Engineers, Annual Conference and 
Exhibition, South Central Region, Roose- 
velt Hotel, New Orleans. 


Paris Engineers Study 
Nucleonics at Night 


Parts—Because of a shortage of nu- 
clear engineers, France is conducting 
intensive after-hours courses in the 
industrial applications of nuclear en- 
ergy for working engineers specializ- 
ing in other areas. 

Engineers taking the 5-month train- 
ing, must attend 75 90-min lectures. 
Classroom work is supplemented by 
lab sessions and visits to nuclear in- 
stallations. Instruction covers six areas: 
review of theory, nuclear materials, 
nuclear electronics, reactor techniques, 
use of radioisotopes and biological se- 
curity. Leading French specialists in 
these fields comprise the “faculty.” 

Courses are sponsored by the Centre 
de Preparation Pratique Aux Applica- 
tion Industrielles de L’Energie Nu- 
cleaire. 


New Day Arriving 
in US Car Design 


Detrorr—George Romney and other 


American Motor officials are con- 
vinced that a new era in automotive 
design philosophy has dawned. Hence- 
forth, the American car buyer will 
have a choice of car design that up to 
now has been limited to the ever- 
larger, longer and lower models. 

They contend that no longer does a 
car serve solely as the means for fam- 
ily transportation; rather, it is becom- 
ing a means for individual transporta- 
tion—thus more emphasis on function 
than on exterior styling; more empha- 
sis on reliability than on chrome. 

Pointing to their currently profi- 
table selling season when the rest of 
the auto industry suffers, American 
Motors officials say their introduction 
to the US market of the small “econ- 
omy” car built with a unitized body 
has taken hold with the “Big Three” 
and that redesign of cars in the future 
will be based on mechanical and func- 
tional improvements rather than 
planned obselescence. 
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READER TO EDITOR 


Dixie Honors Yankee Hero 


To the Editor: 

Your “Interesting to Note” item, 
“Thaddeus Lowe and His High Balloon” 
(Sept. 1, p 7) contains an item that pre- 
sents a peculiar twist of fate. It is inter- 
esting that all of Mr. Lowe’s work was 
performed for the Federal troops and the 
US Government during the Civil War. 
Here at Fort Rucker, Ala., the Army has 
its Aviation Center. To satisfy airfield 
requirements for the extensive training re- 
quirements an airfield was recently con 
structed and dedicated last year. Oddly 
enough, the name selected for this field 
is “Lowe Army Airfield,” in honor of 
Thaddeus Lowe. 

The point I wish to make is that no 
public-spirited citizen in the entire South 
and especially in Alabama, commonly re- 
ferred to as the “Heart of Dixie,” com- 
plained about the fact that a portion of 
the Deep South was dedicated to honor 
a “Yankee.” —Capt. Joun C. Geary 

Ft Rucker, Ala 


Old Tool Men Never Die 
To the Editor: 

In glancing through a recent Govern 
ment bulletin concerning occupations | 
found no listing for a tool or die designer 
In recent months, since the orbit scares 
from Russia, it seems that everybody has 
to be a retired military officer or scientist 
reaching for his PhD to get a job. Of 
course Walther Reuther, a former tool 
maker, has upgraded a nut-and-bolt ap 
plier to the realms of a skilled artisan with 
all benefits at the expense of the con 
sumer. 

What happened to the old toolmaker 
and diemaker who was just coming into 
his own at the age of 50? Actually, Henry 
Ford didn’t produce anything until he 
was over 40. I know of a prominent 
manufacturer of ram jet engines turning 
down a tool and die man because of his 
age—too old. 

If the Russians do get ahead of us, 
there won’t be a dumping of craftsmen 
and engineers after they have reached the 
magic age of 65 —H. E. Watkins 

Chicago 


Against Handwriting Analysis 
To the Editor 

Now I have heard everything! Em 
ployers now are not only supposed to con 
sult sociologists, psychiatrists, personality 
experts and various authorities in the field 
of human relations prior to employing per- 
sonnel, but Mr. George Keinath in his 
letter to Propucr Encriveerinc (Sept 8, 
p +) suggests handwriting analysis. Don’t 
you think we are going can the sublime 
to the ridiculous in even considering such 
a test prior to employing an individual? 

The next step, I assume, will be having 
an applicant consult an astrologer and 
then have him go to one of those chaps 


PRODUCT 


who feels the bumps on your head. What 
happened to the old theory that a man is 
hired and fired according to the work 
he can produce, not how he dots his “‘i’s,” 
circles fis “o's” or because he has had 
the misfortune of being born under the 
sign of Aries? I suppose with the advance 
of technology we must also expect our 
evaluation of the human machine to fol- 
low closely behind. Freud made notable 
contributions with his studies but let us 
not retreat to the realm of metaphysics. 

—B. Dame.io 

Woodside, NY 


Idea Clinic 
To the Editor: 


Inspiration is an elusive commodity, 
especially in technical magazines. It is 
very refreshing therefore to find inspiring 
articles and editorials in almost very issue 
of Product Engineering. For this I am 
grateful. 

My quest at this time is for advice and 
materials toward leading an “Idea Clinic” 
here in Clearwater under the Adult Educa 
tion Department of the school system. 
This “Idea Clinic” is a guided discussion 
class aimed at the stimulation of creative 
thought and constructive action. The 
scope of subjects is unlimited. Inventions, 
methods, civic improvements, politics, hu- 
man relations, basic truths, etc will be 
“hashed-over” under rigid timing control 
and with leadership seeking to draw out 
the less aggressive class members while 
harnessing the promoters and obsessed 

It is also my intention to set up a sim- 
ilar “Idea Clinic” for senior and junior 
high students who have worthwhile and 
educational ideas and projects they wish 
to develop through seminar or individual 
effort. This clinic would probably be a 
corporation (outside of the school system ) 
with an office, lab and workshop for ex 
perimental and development projects. It 
would soon become self supporting 
through sales or royalties of ideas and/or 
products. 

I am sure that you have much material 
and many suggestions which will be of 
value in providing stimuli toward this 
creative project. 

Constructive criticism from you, your 
staff and your readers will be appreciated 

—R. Paut Snyper 
Clearwater, Fla 


@ This is an interesting and laudable enter 
prise that deserves both support and emu 
lation in other communities. We have 
informed Mr. Snyder of Junior Achieve- 
ment, Inc, (a means for setting up a 
junior company to produce a particular 
product), and the college research method 
of undertaking some projects aimed at 
evolving marketable or royalty-producing 

tents. Any other ideas from readers may 
e sent to us for compilation and forward- 
ing to Mr. Snyder. if a sufficient number 
are received, we will combine them into 
a report.—E]T. 
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HOW TO SOLVE 
PRODUCT DESIGN PROBLEMS 
WITH 


Silicone rubber for wire insulation adds improved 
physical properties to excellent electrical properties 


Always valued for its high performance electrical characteristics 
at high temperatures, silicone rubber insulation for wire now 
has improved physical properties. A true elastomer, GE silicone 
rubber is suitable for thin wall (.012”) wire construction, does 
not tend to cold flow under clamps, can be bent double without 
cracking, stays flexible down to —150°F. 

Even when exposed to a direct flame, G-E silicone rubber still 
insulates, won't release toxic fumes. Withstands current overloads 
of 300%-400%, provides a safety margin for intermittent high 
temperature operation in Class B equipment. Excellent dielectric 
strength stays high throughout life; service to 500°F—and to 
600°F for shorter periods. Features high ozone, moisture and 
weather resistance, long shelf life. 





nsulated 
wire around a hot soldering iron, proof of silicone rubber's 
remarkable heot resistance. 


1— Tube containing 
silicone fluid projects 
into skillet 


2—Piston rod transmits New appliance thermostat uses silicone fluids for 


expansion or contrac- faster, closer temperature control 
tion of silicone fluid 


veneral Electric s 2 cause of their high coefficient of 
3.Centect shes end brooks cer- General Electric silicone fluids, because of the gh « ( : 
expansion and thermal stability, make possible the extremely 
rent for close temperature control ; 
accurate temperature control provided by the new G-E appliance 
thermostat. Reaction time is faster than with bimetallic elements; 
cost fully competitive. 
This is only one example of creative engineering with G-E sili- 
cone fluids. Their unique properties—small change in viscosity 
with temperature, chemical inertness, excellent resistance to shear, 
oxidation and high-temperature breakdown—make them ideal for 
such applications as dash pots, vibration dampers, heat transter 
fluids, fluid transmissions, etc. 








New silicone rubber cures without heat, keeps 
physical and electrical properties to 600°F 


Need to seal or caulk metal glass or plastic parts? Encapsulate 
or pot delicate assemblies? Mold silicone rubber parts in place? 
Patch or repair rubber parts? Need a flexible, heat resistant, 
accurate, self-releasing mold for low-cost plastic tooling or 
model making? 

New G-E RTV (room temperature vulcanizing) silicone 
rubber will do all this and more. Cures without voids at room 
temperature in any time you select up to 48 hours. Stable up 
to 600°F. Tough, elastic, bonds well to primed surfaces. Has 
good resistance to fluids and fuels. Viscosities from very pour- 
able to spreadable. Solvent free—shrinks less than 0.2% while 
curing. Write for technical data. Samples available for evalua- 
tion—just give us a brief description of your application. 


Sample mold of complex part reproduced exact! 


undercuts. RTV cures without v s without sh 


Write for more information SS SS 
Section DIOAY, Silicone Products Dept. 


General Electric Company, Waterford, N. Y. 


Please send me further data or 
crmenar @ crecrare 


cone Rubber Wire Ins 


| Name . — | 








Company ——___—_ . — — | 
Address — i 
City. 


GENERAL @@ ELECTRIC 


Silicone Products Department, Waterford, New York 


Zone = 
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Morse’s new Nylon Coupling means: 


Nobody can answer your coupling 
because only Morse offers 


New Nylon 
Couplings: 

Cost 20% less than 
conventional cou- 
plings; last indefinite- 
ly. Need no lubrica- 
tion, no cover; take 
high torque; adjust to 
misalignment. 


NOTE: All Morse couplings are available in driveshaft constructions. 


Flexible Chain 
Couplings: 

For moderate speeds, 
steady loads. Rugged, 
economical . . . take 
higher h.p. per given 
diameter. Easy to in- 
stall, align, and dis- 
assemble. 


CIRCLE 116 READER SERVICE CARD 


Morflex 

Couplings: 
Preloaded neoprene 
biscuit assembly re- 
duces misalignment 
stresses, increases 
bearing life; protects 
machine from shock 
and vibration. 


Radial 

Couplings: 

Neoprene biscuits— 
assembled radially on 
pins—take heavy 
thrusts, torques, 
shocks, frequent load 
reversals; retain tor- 
sional flexibility. 
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problems as well as Morse, 
ail four of these flexible couplings 


IN POWER TRANSMISSION THE TOUGH JOBS COME TO 


REMEMBER: Nobody gives you a more impar- 
tial analysis of your power transmission prob- 
lems than Morse, because only Morse offers all 
four of these basic drives: Roller Chain, Silent 
Chain, Hy-Vo®, and ‘“Timing’’® Belt Drives 

. . plus a complete line of power transmission 
products. 











MORSE CHAIN COMPANY, Dept. 4-98 ITHACA, NEW YORK. Export Sales: Borg-Warner International, Chicago 3, Illinois 
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Technical-ities 
By John S. Davey 


How to select 
tapping screws 


1. Use thread forming screw 
Type A, B or C when material 
is ductile enough to stand de- 
forming action of screw. 
If not, use thread cutting type. 


2. Type A is used with 
pierced hole for starting; and 
where an exposed point 
doesn’t matter. All other 
cases use B, C, or other blunt 
screws in drilled holes. 


ge 004 


4 


3. When load is no factor, 
metal gauge determines diam- 
eter of screw. Pick a thread 
pitch which gives at least a 
full thread engagement. 

FOR EXAMPLE: Metal .062” thick 
suggests use of #7 T A or #10 
Type B (both have 16 threads/inch). 

1.00 
PITCH=—- .0625” 

4. When you do have loads to 
sustain, you must consider 
required holding power. If 
metal thickness doesn’t allow 
ample thread engagement (so 
that threads strip), use more 
smaller diameter screws. They 
engage more threads. Limit- 
ing factors: the screw’s tor- 
sional strength, and the effort 
to drive it. 

5. If, due to material thick- 
ness,.screws fail by torsion or 
drive too hard, select cutting 
screws (1, F, or 23). For hard 
ductile materials, the Type 1 
is best; for soft, friable ma- 
terials, the Type 23. 
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CIRCLE 118 READER SERVICE CARD 


RB&aW high strength bolts permit optimum 
tightening without crushing surface when 
used with hardened washer. 











Section of Spin-Lock screw. Teeth embed 
only with proper tightening. Same feature 
available in nuts. 


Two basic ways to 


keep fasteners tight 


Fasteners that stay tight keep joints 
strong. Resistance to loosening depends 
largely upon: (1) The inherent “locking” 
ability, (2) The man with the wrench. 


HIGH PRELOADING 


With rigid type joints, one of the best 
“locking” fasteners is a standard RB&W 
high strength bolt or cap screw . . . torqued 
up close to its yield strength. It locks by its 
own internal residual tension. 

High tension not only keeps it perma- 
nently tight, but also prevents fatigue, as- 


. sures optimum load capacity and safety. 


INTEGRAL LOCKING DEVICE 


Suppose the design of fastened members 
can’t take full advantage of such preload- 
ing? Then a lock is needed, such as that 
furnished by RB&W Spin-Lock® screws 
and nuts. Ratchet-action teeth bite into 
seat; require 20% extra torque to loosen. 

Note that Spin-Lock fasteners seat solid- 
ly before locking. The installer can’t be 
deceived. He has to tighten properly before 
feeling resistance. 

In both cases above, positive tightening 
assures positive fastening. 

Send for Bulletin on Spin-Lock fasten- 
ers, or call your local RB&W Fastener 
Man. Russell, Burdsall & Ward Bolt and 
Nut Company, Port Chester, New York. 
Plants at: Port Chester, N.Y.; Coraopolis, Pa.; Rock Falls, 
Ill.; Los Angeles, Calif. Additional sales offices at: Ard- 


more (Phila.), Pa.; Pittsburgh; Detroit; Chicago; Dallas; 
San Francisco. 











Staked acorn nuts lock securely 


Staking opposite sides of these RB&W acorn nuts deforms 
threads for a positive grip. It also puts middle of nut slightly 
out-of-round, for a spring tension locking effect. They’re de- 
signed for applications such as outdoor furniture, where an- 
choring fasteners is more important than solid seating. Avail- 
able in aluminum, steel, silicon bronze. 

These all-metal nuts can also be furnished in regular double 
chamfered style. Since they lock with their middle threads, 
they can be turned onto screw from either side. 
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in design and development... 





Military Career Inasmuch as the US Air wqece insists that commanding officers up to the 
; : highest echelons be professional pilots, why should its present R & D 
for Design Engineers program be run by nontechnical administrators? This question underlies 
the campaign among some Air Force personnel to put their complex 
engineering programs under the guidance of professional engineers. 
Col. Edward N. Hall of the USAF Air Research and Development Com- 
mand feels the Air Force has no policy concerning the engineering pro- 
fession and that frequently, when official documents list professional 
activities in the Air Force, engineering is conspicuous by its absence. He 
believes that engineering should not only be recognized as one of the many 
professions embraced by the Air Force, but as a key profession among 
them. He looks at it this way—The R & D programs of the military 
are the backbone of all the nation’s R & D and contribute strongly to 
the health of our civilian economy.” 


What Can Be Done ? In his proposals, contained in a paper that has received wide circulation 
in the Air Force, Col. Hall feels that a typical career pattern for engineer 
officers should be quickly formulated. This is his plan: The young engineer 
entering the Air Force in his early 20s would be assigned to test work at 
some USAF lab—not writing reports about the testing done by contractors 
or civil service employes—but actual testing. Col. Hall feels “the most 
important single item in this phase of rejuvenation would be recognition 
that a major function of these laboratories is to provide adequate training 
for engineering officers.” Fabricating test setups and conducting tests, as 
well as designing them on the board would give the young engineer expe- 
rience and confidence in his abilities, unattainable in any other way. Col. 
Hall adds, “Omission of this sort of work during his 20s almost inevitably 
condemns a man to second-rate engineering competence for life.” 

After two or three years in test and design, the young engineer would be 
designated as a test supervisor who would command, guide and coordinate 
the work of others in an expanded version of test activity. In his late 
20s or early 30s he would then be assigned as a junior project engineer in 
charge of a limited contractor development program on some specific 
components like pumps, valves, turbines, amplifiers, gun elements, etc. 
From here he would graduate to senior project engineer in some lab, in 
charge of a small project group responsible for the development of major 
missile or airplane components. From this point these specialists might 
graduate into high-echelon executive positions in the laboratories, or into 
weapons systems project office (WSPO) activities. Interspersed through 
the above career pattern that would span 10 to 15 years would be diversions 
to various schools and field assignments to acquaint the future WSPO 
chiefs with Air Force operational activity. 

Major military R & D programs are expensive, and important to the 
industrial economy as well as defense. Such program directors should be 
of the highest quality in the nation. Concerning expense, Col. Hall states, 
“To prosecute these extremely important activities in a pattern best de- 
scribed as forging a direct connection between the gold reserves at Fort 
Knox and the nearest sewer is criminal. Yet, because of the lack of technical 
judgment in high places, many major military R & D programs fall into 
this category.” Paul Anderson 
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NEW! 


Honeywell 
Flame Safeguard 
Catalog... 


.». describes and illustrates all 
components—complete systems — 
for protecting plant, personnel, 


and product in industrial gas 





and oil-burning installations. 


Te 
fF 





Send for your free copy today 


Protectoglo Relay, 
one of a complete 
line of Honeywell 
flame safeguards 


FILL OUT AND MAIL THIS COUPON 


MINNEAPOLIS-HONEYWELL 
Wayne and Windrim Avenues 
Philadelphia 44, Pa. 


Please send me the new Flame Safeguard Catalog C-101-2 


_ OO — 








Honeywell Catalog C-101-2 tells you about new, 
up-to-date flame safeguard equipment for 

every conceivable type of single and multi- 
burner installation. It includes specifications 
and illustrations of every unit, and explains how 
each operates. Also included is useful 
information about auxiliary equipment— 
switches, valves, relays, timers, etc. 
MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
[) Fhe Coad 
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wHo's OUT oF sTEP? 


“Order is heaven’s only law.”” Thus Confucius established that, 

just as nature is controlled, so man must practice self-control. 

There has been a tendency to believe that discipline is outmoded, 
autocratic, that it conflicts with the new freedoms and new customs 
provided by our greater material prosperity, and our growing 
awareness of the world outside 

But discipline is essential to operation of any society, no matter 
how wealthy; we cannot live together successfully without it. 

It is not inherent or inherited; it must be taught. Presumably, the best 
time for teaching it is during childhood, yet children today are 

our greatest problem becausg every important disciplinary force, 
starting with the home, seems to be attempting to evade its 
responsibility. We have no modern equivalent of Chinese ancestor 
worship, Near East family and tribal living, the Basque matriarchy 
or the German patriarchy. 

We have too little of the consistency and fairness that 
characterized those disciplines also. To the Roman, the soldier 
who attacked contrary to orders was more deserving of punishment 
than the one who turned tail; to the Greek, it was consistent 
to give a general a garland for winning a battle—and to fine him 
1000 drachmas for going out to battle personally unarmed 

Nowhere is the problem of discipline more apparent than in 
business, where a great variety of people is assembled in a 
complicated social setting. Nowhere else are habits, customs, 
conventions and laws so blended together to determine 
day-to-day procedure. 

Many of these taboos and restraints are outmoded, but some must 
be maintained if business is to operate. And it is management's 
responsibility. The group must work together, regardless of 
petty personal likes or dislikes. Each member must be considerate 
of the feelings and rights of his fellows, must carry his fair share 
of the work load, must temper his devotion to his own interests with 
regard for the interests of others—and management must, in the 
ultimate, see that he does. 

The trend away from autocratic management, from rule by 
force to management by reason, poses a host of new problems 

Knowledge, tact and integrity must replace bull voice, hard fist and 
the threat of firing. The manager today must win respect and 
affection, he must maintain discipline by suggestion and example. 
And each individual must be self<disciplined or the suggestion and 
example fall on dead ears. 

It is fine to be an individualist, and very rewarding. But the 
individualist must be certain that he doesn’t gain and maintain his 
position at the expense of everyone else. Only by exercise of 
personal discipline can he be what he wants to be and still 
get along with others. Without it, he becomes the misfit, the 
bohemian, the odd ball, the man who knows everybody else is 


out of step. 





Forging or extruding, they can deliver a squeeze measured 
in thousands of tons. But the Air Force-subsidized heavy 


presses aren't keeping busy, causing some critics to call them 


vastly over-designed ‘white elephants.” In reply, the author 


judges them by a novel way of cost-estimating heavy parts 


and cites five new process areas that show how .. . 


R W SMITH, 
Cost Analyst, The RAND Corporation 


Plas the US Air Force heavy-press program resulted in 
heavyweight tools of doubtful value? Since World War 
I] the government has underwritten construction of 11 
giant forging and extrusion presses. Their tremendous 
capacity, as such, is a national asset when it comes to 
building aircraft. But some critics point to lack of suffi- 
cient work to keep all these heavyweights busy, and con- 
sider such capacity wasteful. This is a narrow view. De- 
sign stands to gain much from these presses ranging from 
8,000- to 50,000-ton capacity. They offer two kinds of 
help: 

Design of the future. Calling them forging and extru- 
sion presses seems to have blocked off thinking of their 
usefulness for other industrial purposes. Besides the work 
load originally planned for them, there are potential new 
or unusual uses—resulting, for example, from advances in 
powder metallurgy, cold-forming, and fusing. These could 
casily crowd the presses to capacity. 

Design right now. The presses should be judged, not 
so much on the hours they run, as on usefulness of the 
work they do. The advantage of forgings and extrusions 
is that they result in pieces of equipment that are better 
or cheaper, or both. These benefits, in turn, can lead to 
increased efficiency and lower cost for an entire assembly. 


Future Work Load 


Investigation should be started to uncover new applica- 
tions in both the metal and nonmetal fields for the “big 
squeeze” principle. The presses certainly have a greater 
potential than current usage suggests. 

¢ Among potential uses for the forging presses, per- 
haps the most exciting stems from results of experiments 
with powdered metals. Forged sheets of some metals 
made this way have considerably improved characteristics 
of the metal. If further work confirms the preliminary 
results, demands on the forging presses could exceed pres- 
ent capacity. 

e A unique method of synthesis that uses high-pressure 
metallurgy promises increased strength from accepted 
alloys. For example, extrusions made from small mag- 
nesium pellets formed at high pressure have given 
structural shapes with considerably higher compressive 
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THOSE 
HEAVY 
PRESSES 


vield strength than from standard magnesium extrusions 
(PE—May 12, '58). The process requires no sintering. 


e A new fusing process has been developed that pro- 
duces a more uniform quartz with less thermal strain. 
This material, adaptable to forging, retains its character- 
istic optical and dielectrical properties. Its possible ap- 
plication for missile cones suggests putting the big forging 
presses to work. 


@ The last few years have shown marked improvement 
in the forging of titanium. Now, a technique for extrud- 
ing titanium, announced by Battelle Memorial Institute, 
not only reduces chip removal but gives a surface finish 
comparable with smooth machine turning and a tensile 
strength increased as much as 30%. This development 
should make greater demands on the big presses. 


@ New cold-forming techniques have resulted in mark- 
edly improved properties of finished parts—tensile, fatigue, 
and yield strengths, and surface finish. At Ford Motor 
Co, for example, a machined piston wrist pin that with- 
stood less than 20,000 cycles in a fatigue test was able to 
take more than 50,000 cycles when cold-extruded 


What the Presses Can Do Now 


Decision on the fabrication method for heavy compo- 
nents involves three principal criteria concerning cost. 
Here is where what the heavy presses can offer is worth 
a second look: 


Fabrication cost itself—the estimated savings possible 
in production cost, when compared with the best alter- 
nate fabrication method. How to calculate this cost com- 
ponent is well understood by industry. 


Product cost—estimated savings from other changes in 
the product that result from using forgings or extrusions. 
This can often be more important than fabrication econ- 
omy but all too often is not taken into account. True, 
this estimate can be complex, difficult and uncertain— 
but it can be simplified considerably. 


Let us take airframes as an example. Here, forgings 
ind extrusions are likely to result in weight-saving. This 
can result in improved airplane performance or in still 
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HEAVY PRESSES—WHERE THEY'RE LOCATED 


Operator Location Type of Press 





Alcoa lafayette, ind. | 14,000-ton Schioemann 
Kaiser Aluminum Halethorpe,Md. | ©  8,000-ton Loewy (2) 
Harvey Aluminum Torrance, Calif. | £ 8,000-ton Loewy 

E 12,000-ton Lombard 
Curtiss-Wright Buffalo, N. Y. w  12,000-ton Loewy 
Dow Madison, Ill. 14,000-ton Hidraulic 





Alcoa Cleveland, Ohio 35,000-ton United 
50,000-ton Mesta 
35,000-ton Loewy 


50,000-ton Loewy 


Wyman-Gordon N. Grafton, Mass. 


Forging 











CAN PAY OFF 


further reduction in weight. Normally it is the former 
that occurs even though it may not be recognized as such. 
In the constant fight to hold down weight, what is saved 
on our hypothetical forging is likely to become just an- 
other item in the total. Yet performance will benefit 
from the lighter airframes, and methods exist for evaluat- 
ing it. But they involve complex judgments of aircraft 
capability, usually in some assumed operational environ- 
ment. 

On the other hand, if performance is held constant, 
further savings attributable to reduced weight are easily 
calculated. This additional saving depends on that part 
of the weight-range curve to which the airplane is de- 
signed. Tactical aircraft, for example, are high on this 
curve: a pound added to a part may require 10 more 
pounds of structure to maintain the same range. This 
factor may be determined for each type of airplane. The 
product-cost saving can then be calculated from this 
factor, the cumulative average cost per pound of the air- 
frame and engine, and the number of airplanes produced. 
The method is not only quick, easy, and meaningful, but 
can be standardized. 

Such savings can become big money. Assume a super- 
sonic airplane whose airframe has a cumulative average 
cost, at quantity O, of $100 per Ib. If using a forging 
results in saving 10 Ib, potential reduction of airframe 
weight might be 100 Ib. The potential saving in air- 
frame cost is, therefore, $10,000. Also, because of the 
lighter airframe, engine requirements will be reduced 
too. This could increase total product-cost saving to, say, 
$12,000 per airplane—or a potential saving of $1200 per 
Ib of eliminated weight. 

Airplanes are only one example. The same approach 
applies to any product in which forgings or extrusions 
result in weight reduction. And at the very least, a 
pound of component is a pound of product and in this 
case, the factor is one, not zero. 

System cost-savings are possible too, but more elusive. 
When a product changes, all associated initial and annual 
operating costs are also subject to change. A product of 
equal performance capability but lighter in weight than 
an alternate might result in not only reduced cost of 
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Wyman-Gordon’s 50,000-ton forging press. 





material but also in decreased shipping and handling 
charges, reduction in installation and floor-space require- 
ments, and possibly even in fewer spares needed in stock. 
These reductions in turn lead to lower annual operating 
expenditures. The initial investment, for any piece of 
equipment, plus operating costs for the estimated life, 
less any salvage value, comprise the total cost. This is 
how costs of two or more items can be compared, and 
usually are. Note that the difference should be credited 
to the process that made the lighter product possible. 

For example, significant variations in structural weight 
of modern military aircraft were found to change mainte- 
nance and other related costs by impressive amounts: 
A 1000-Ib variation was assumed in certain bombers, and 
the effect on initial investment cost and five years of 
annual operating expense was determined. In all cases 
the “system-cost saving” exceeded the “product-cost 
saving”—in some instances threefold. Here is why: 

A change in size and weight of the aircraft affects re 
quirements for fuel, hangers, and handling and special 
equipment, as well as airframe and engine spares. Major 
increases or decreases of maintenance personnel have 
a multiplying effect on support-personnel requirements. 
Expenses such as training, salaries and travel vary directly 
with manning, and there are other related costs. 

Variations in system cost are not confined to aircraft, 
although probably of greater importance here than for 
most other types of equipment. Nonetheless, this meas- 
ure of saving should be considered for any systems that 
are sensitive to equipment change, and the resulting sa\ 
ings credited to the process that brought them about 


EDITOR’S NOTE: For more information on the US Air Force 
heavy-press program, its origins, accomplishments, and special 
design features of its equipment, see “A Review of the Heavy 
Press Program,” Oct ‘56, p 135. 
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DELRIN ACETAL RESIN... 


displays its best qualities in these experimental parts: high elastic 
modulus and low creep rate are needed in springs, including 

the split-ring design in foreground; low friction coefficient, good 
resistance to creep and impact loads, low moisture absorption 
are all musts for plastic gears and bushings; good impact 
strength and stiffness fit needs of the auto radio grille, and the 
V-shaped refrigerator handle at lower right. wr 





| rn resins are rapidly approaching thermosetting 
resins and even some metals in strength level and ability to 
take abuse over a wide temperature range. The chief prob- 
lem facing design is the bewildering rapidity with which 
these new materials have been emerging from the laboratory. 

Three of them causing considerable stir among design 
engineers in the past year are DuPont's Delrin acetal resin, 
General Electric’s Lexan polycarbonate resin, and two 
polypropylenes — Hercules Powder’s Pro-fax and Monte- 
catini’s Moplen. Why the excitement? These materials extend 
the range of tough, rigid thermoplastics; they stem from 
three different areas of high-polymer technology; they are a 
giant step toward a whole new family of resins with 
metal-like properties. 

How competitive are they? Every producer of a new 
thermoplastic argues—with considerable justification—that 
its brainchild knows no competitors. Much sales effort goes 
to playing up the unique features, whether price, strength, 


THREE NEW PLASTICS — Where They Come From 

DELRIN ACETAL RESIN... 

is a product of extensive DuPont research on ordinary 
formaldehyde. This reactive chemical was tried as a basic 
thermoplastic building block for many years. The short 
length of its polymer chain, its poor mechanical properties 
and thermal instability were major obstacles — now over- 
come in Delrin. DuPont has elected to conduct an elaborate 
end-use evaluation program backed up by exhaustive lab- 
oratory tests before marketing its product. Thus, although 
Delrin is not yet available, much design data has been 
collected. And DuPont plans commercial availability in 
mid-1959 from a full-scale plant in construction at Parkers- 
burg, W. Va. Announced introductory price: $0.95 per Ib. 


LEXAN POLYCARBONATE RESIN... 

is GE’s new member in a family of plastics based on phenols 
reacted with ketones. Its basic building block — bis-phenol 
A — is in epoxies too. Lexan was chosen for extensive de- 
velopment because of its high heat-distortion temperature 
and outstanding impact resistance. Priced high — the proc- 
ess is inherently rather expensive and present production 
facilities small-scale — Lexan hopes to capitalize on those 
two features. It is available commercially in modest quan- 
tities from a new semi-works plant at Pittsfield, Mass. 
Current price: $2.50 per Ib. 


PRO-FAX POLYPROPYLENE RESIN ... 

is by Hercules Powder Co and one of several polypro- 
pylenes, newcomers to the polyolefin family — whose most 
famous member is polyethylene. Highly crystalline, poly- 
propylene derives from common propylene — catalytically 
converted to a high-molecular-weight plastic. Much of the 
basic understanding of polypropylene’s crystalline struc- 
ture has been supplied by Montecatini, the Italian chemical 
giant, which has set up the Chemore Corp here to market 
its own product trade-named Moplen. Hercules emphasizes 
additives for thermal stabilization —important in fabri- 
cating large molded parts — and is producing Pro-fax at 
its Parlin, NJ. plant: capacity, 20 million Ib per year. A 
third firm, Enjay Div of Esso has announced plans to pro- 
duce polypropylene in 1960; and Eastman Kodak is now 
in pilot production. Current price: $0.49 per Ib. 


impact toughness, corrosion resistance and so on. The final 
choice, of course, lies with the designer—after carefully 
comparing the strengths and weaknesses of candidates for 
the job he wants done. In this sense the new thermoplastics 
are indeed competitors, and the designer cannot overlook 
any of them. 

To assist in PRODUCT ENGINEERING’S evaluation, the most 
recent data on all three resins were examined and pulled 
together wherever valid comparison of properties was 
possible. Fortunately, this covered most of the areas of 
interest in design. DuPont’s nylon, Zytel 101, is included, 
where possible, as a point of reference since it is so familiar. 
A word of caution: most applications require a combination 
of properties, and the material selected cannot be weak 
in any critical area. Thus, laboratory results as reported 
here are a good guide, but the final choice should rest on 
tests of the part in the time-temperature-environment 
conditions expected. 





UTS=/1000 psi 
ot 300% 


Pro-fox polypropylene .. 


UTS=5500psi 
at 600% 





Crosshead rote: 02in./ mn 


Stress-strain curves. . 

compare the three new plastics with the most common 
nylon grade, Zytel 101. Note that both Lexan and Pro-fax 
behave much like ferrous alloys. Delrin has a less well 
defined yield point — more like nonferrous alloys. Such 
analogy can be pushed too far, but the two plastics cate- 
gories in vogue a decade ago — “amorphous” and “‘crys- 
talline’ —seem hair-splitting when used for resins with 
these strength levels. 

Transparent resins are generally amorphous: the cloudy 
or Opaque ones are to varying degrees. All three new 
resins ore crystalline; some are just more crystalline than 
others. Lexan, though it is termed amorphous, and is 
transparent in molded form, is about 10-20% crystalline. 
Delrin, called a crystalline material is 75% crystalline 
and is translucent-to-opaque in molded parts, depending 
on thickness. Polypropylenes are highly crystalline and 
Moplen, Montecatini’s product, is sold in several grades 
differing principally in crystallinity. Note also the high 
percent-elongation of Pro-fax compared with Delrin and 
Lexan. Where safety factors are close to unity and full 
strength is desired, deflection limitation in the part may 
point to one of the two less ductile resins. 





COMPARISON OF PLASTICS PROPERTIES (at average air exposure, 73 F) 


lexan Delrin Pro-fax 
PROPERTY (polycarbonate) (acetal) (polypropylene) 


Tensile strength, psi x 10° 9-10.5 . 4357 
Tensile modulus, psi x 10° 320 170 
Elongation, % 60 220 
Flexural strength, psi x 10? 11-13 77 
izod impact strength (notched), ft-lb/in. 12-16 ; 1.0 
Rockwell hardness, R-scale 118 


Heat-distortion temp. (264 psi), °F 285 
Heat resistance (continuous) °F 275 

(intermittent), °F 285 
Expansion coeff., in./in./°F x 10° 3.9 
Conductivity, btu/hr/sq ft/°F per in. 1.33 
Flammability, in./ minute 


Dielectric strength (ST), v/mil 400 
Dielectric constant 3.2 
Volume resistivity, ohm-cm x 10'* 


Specific gravity 12 
Specific volume, cv. in./Ib 23 
Cost, cents/cu in. 

Clarity transparent 
Mold shrinkage, mil/in. 5-7 
Moisture absorption (24 hr), % 0.2 
Abrasion resistance (Tabor CS17 wheel), 24 

mg/1000 cycles 


*Announced introductory price 

















Tensile strength . . . 

is determined from short-time loading. As such, tensile strength has limited 
usefulness in design of thermoplastic structures, except where high dimen- 
sional recovery is desired, because these materials show creep. Nevertheless, 
high tensile strength is desirable —allowing load levels to approach those of 


Iw | 
~~ metal parts. How tensile strength drops with rising temperature often deter- 
ay ye hal mines whether a plastic-for-metal substitution can be made. At elevated 
temperatures, Delrin and Lexan have the edge — they start with high room- 
| temperature tensile strength, and retain about 50% of it up to 212 F. With 
the usual safety factor of 4, this still leaves a respectable strength for design. 
Pro-fax, though it shows less drop-off with temperature, starts with a much 
lower room-temperature strength and thus suffers in comparison. But here 


the lower cost of polypropylenes allows parts with thicker section for equiva- 
lent strength at a competitive price. 
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4 PRO-FAX POLY- 
PROPYLENE RESIN... 
shapes under field evaluation, 
top row from left: telephone 
handset gets stain resistance 
along with impact toughness; 
midget vacuum-cleaner shell is 
lightweight and resistant to ac- 
cidental dropping; auto dome 
light shield is translucent and 
heat-resistant. Lower row: 
washing machine mixer-valve 
fights off detergent action and 
retains dimensions in water; 
air-conditioner fan resists creep 
deformation and runs quietly; 
auto-heater duct grille takes 
continuous heating — low cost 
favored polypropylene. 





THREE NEW THERMOPLASTICS 
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Apparent modulus... 

makes creep data useful in standard design equations: 

it allows calculating the deformation to be expected 
Creep... under prolonged loading, or the size of a part for a 
occurs when a plastic continues to deform with time after a constant given ultimate deflection. By definition, the apparent 
continuous load is applied. This cold flow is similar to metal behavior modulus is the stress level divided by the total deforma- 
at high temperature, but with plastics it can cause trouble at room tion which would occur in a creep test up to the time 
temperature or below. How stress will deform a plastic in a set time is in question—the material, in effect, has a family of elastic 
important where clearances are critical (in gears, cams, blower wheels, stress-strain curves, each with a lower slope (and hence 
for example), and where constant load must be maintained (as in elastic modulus) as time progresses. The designer then 
fasteners, pressfits, and spring members). For each temperature level, uses in his equations whichever “apparent” modulus 
a plastic has a family of creep curves for various stress levels, requiring conforms to the time period involved. 
considerable data for a clear picture of its creep behavior. Also, creep The creep data in preceding set of curves can be 
tests are usually run under simple tensile-stress conditions, and extra- transposed to the apparent-modulus curves above by 
polating to the more practical cases of biaxial and triaxial stress is successively dividing the stress level for a given creep 
often hazardous. curve by a series of creep strains corresponding to various 

Compared above are Delrin and Lexan at room temperature for time intervals. Plotting the resulting quotients against 

two fairly high stress levels. Here, Lexan is more creep-resistant than the same times gives the apparent-modul 
Delrin, though the total deformation at 1000 fir for the latter is not that stress level. Designing a member from such a curve 
unusually high—about the same for Zytel 101 nylon, generally con- is a cut-and-try procedure. 
sidered a creep-resistant thermoplastic. Lexan also reaches final de- Since Lexan creeps slightly less than Delrin, apparent 
formation more rapidly; a part in service thus attains its final dimen- modulus for Lexan is higher for all time intervals—hence 
sions quicker; and short-time tests can predict long-time creep behavior less beam section is required for the same creep loading. 
more accurately. Creep data for Pro-fax is not yet available, but its For simplest design, curves at a series of stress levels are 
short-time tensile behavior indicates a probably lower creep resistance desirable, though limited interpolation here is possible. 
than Delrin or Lexan. Data on Pro-fax polypropylene is not yet available. 





Stiffness . . . 

is measured by flexure modulus, the value of E determined from a simple 
beam-deflection test. More precisely, stiffness is the product El, with the plane 
moment of inertia | reflecting the distribution of material in the section. 
Together with impact strength, stiffness sets min thickness, hence volume of 
material needed. Volume, in turn, determines cost. Delrin is distinguished by 
exceptionally high modulus at room temperature, but as temperature rises, 
the advantage is lost to Lexan, with its exceptional heat resistance. Even at 
250 F, though, Delrin exceeds 100,000 psi in modulus, a commonly accepted 
low limit for ‘rigid’ thermoplastics. Although Pro-fax stays above this 
boundary only up to 150 F, the designer can redistribute the same amount 
of material in a deep section with larger |, or take advantage of polypropy- 
lene’s lower cost to beef up thicknesses all around. This can cause trouble, 
though, if already existing dies are being used—or if the part must mate 
with existing components. 


8 








Flexural Modulus, psi x }000 
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Lexan polycarbonate 
Zytel 101 polyamide 
Delrin acetal 


Pro-fax polypropylene 


Impact toughness .. . 
is a controversial property determination. Some plastics have more 
capacity to absorb impact energy than others. The main question 
is: What should be the standard of comparison? The only valid one 
is to test finished parts, each made from a different resin, in actual 
service — or under conditions closely resembling same. The more 
common tests—Izod, Charpy, falling weight, etc.—have proved 
rough guides and no more. They are well suited to quality control, 
less suited for design, because: there exists no full understanding 
of the impact behavior of visco-elastic materials, so we have no 
test yet that fully reflects this behavior; and for the tests that do 
exist, including the newer ones, additional studies are needed to 
standardize machines and specimens and to isolate the effects of 
velocity, repeated impact, specimen size, notching, etc. 
Experience shows, however, that plastics with notched Izod 
impact values of about | ft-lb/in. or higher are tough enough to 


be seriously considered for impact applications. All three new 
resins meet this criterion, and Lexan exceeds it by a whole order of 
magnitude, as shown above, going to about 15 ft-lb/in. Lexan also 
does not shatter as its limiting impact value is reached, but deforms 
much like a ductile metal. Such elongation during impact loading 
is a key feature of true impact-resistant materials, and all three new 
plastics behave this way to a marked degree. But a material that 
uses gross deformation before break to gain a high Izod impact 
value, may deform so much in actual impact service that the part 
becomes useless 

One strong feature of Delrin, as shown by this data, is that it 
retains a constant energy-absorption capacity over wide tempero- 
tures. The same holds for Pro-fax, though only data for the low- 
temperature range is available so far. The tensile impact test, data 
from which is included above, has received considerable attention 
recently as a modification of the Izod test. 


4 LEXAN 
POLYCARBONATE RESIN... 


has some other outstanding properties besides high tensile 
strength: very high impact toughness, high heat-distortion point, 
and good creep resistance. These and other properties are 
features of the production parts grouped here below row of 
common shapes available. Three in center group: elbow-type 
electrical connector, temperature-indicating disk, aircraft in- 
strument light-diffuser. Lower right: microphone housing, snap-fit 
cover for camera lens. Lower left: coil form, high-pressure 
hydraulic sight-glass, bearing balls, magnet coil cemented with 
Lexan resin adhesive. Lexan resin finishes can be applied by 
fluidization or by solution-coating techniques. 


i Ue ee 


100 1000 
Time to Failure, hr 





8% max 
in 75 days 
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Moisture absorption .. . 

is a design headache for many structural plastics because it is 
usually accompanied by swelling. Critical dimensions of a part thus 
may change during operation. Above, the three new resins are 
compared with Zytel 101, a difficult resin in this regard — though 
sufficient data and experience now exist to predict its moisture 
behavior accurately. The curves show Pro-fax is clearly the least 
affected by water at room temperature. This is also true at higher 
temperature: in boiling water, percent absorbed roughly doubles 
for both the Lexan and Delrin resins, while response of Pro-fax 
remains the same. These.curves also point up the danger of relying 
too heavily on ASTM specifications data —the 24-hr moisture 
absorption commonly used for comparison is but one point early 
on the curve, so does not represent equilibrium conditions for 


the three resins. 


FATIGUE ENDURANCE LIMITS (10° cycles), psi 





Note: Cut-off points show mox sweling 
ot equilibrium condihons no 


in woter, 
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in wate, 75h 


———+ 


—_ 


Lexan v bonote 
-in woter, 212F, 73F 
= lene 











08 16 

Water absorbed, % 
data is more useful than moisture-absorption data 
because it shows the practical effects of immersion. 
However, the curves above are themselves taken from — 
test specimens, and cannot always predict changes in 
distance between two points on a plastic structure. 
Also, plotting length change against percent moisture 
absorbed can be deceptive: here, Delrin looks worse 
than Zytel 101—vuntil equilibrium absorption condi- 
tions are spotted in. Thus, at 73 F and 50% RH, Zytel 
101 swells about 0.006 in./in. whereas Delrin swells 
but 0.001 in./in. Of the three new resins, Pro-fox is 
most suitable for water exposure conditions, showing 
zero swelling—even in boiling water. Lexan also shows 





Material 73F—50% RH 73F—100% RH 150 F—-100% 


exceptionally low swelling. The low of the 





Delrin acetal 5000 
Zytel 101 polyamide 3000 
Lexan polycarbonate 2000 


Fatigue endurance limits . . . 

for tough, rigid thermoplastics can be determined the same way 
they are for metals. All materials, under repeated cyclic stress, fail 
at stress level below the static strength. Designing below endurance 
limit insures.satisfactory performance even though the part may be 
stressed millions of times—a gear, for example. Generally, stress 
rates up to 1800 cycles per minute will not adversely affect the 


Stress-rupture strength . . . 

measures stress causing rupture in a specified time; is used where 
fracture, rather than deformation, is the criterion of failure — in 
pressure vessels, pipe, valves, latch parts and the like. Data, left, 
is based on simple tensile loading. For multi-axial stress conditions, 
it should be applied with care — may even require testing that 
closely simulates the actual stress system. Simplest way is to use 
hollow tubing under various combinations of axial load, bending, 
or torsion—with or without internal pressure as needed. In design, 
standard safety factors should be applied to stress-rupture data. 
Delrin is much more resistant than Pro-fax to stress-rupture failure— 
but for its strength level, Pro-fax holds up very well with time. At 
higher temperatures, values for both resins would be proportion- 
ately smaller. Stress-rupture data is still lacking on Lexan. 


appliance market @ natural target —for example, 
dish and clothes washers, dryers, and kitchen ranges. 


endurance limit of the thfee plastics. Higher frequencies may gen- 
erate enough resistance. The 
comparison above shows humidity influences on endurance limit 
are nil, but elevated temperature has a lowering effect. Zytel 101 
polyamide, however, is more susceptible to fatigue as. humidity rises 
Data for Profax polypropylene resin is not yet available 


internal heat to lower fatigue 


REPRINT of this article can be obtained for your 
reference file by checking No. E43 on one of the 
Reader Service cards inside back cover. 
reprints available see page 75. 


For other 


EDITOR’S NOTE AND ACKNOWLEDGEMENT: This 
article is based on extensive discussion with technical 
personnel of: E. |. DuPont de Nemours and Co, 
General Electric Co, Hercules Powder Co. 
aspects of thermoplastic part design, see: 

“Plastic Extrusions,“” Nov. 25 ‘57, p 84, tells how 
to simplify part design through extrusion plus second- 
ary fabrication. 

“How to Design Cost Out of Plastic Parts,” Oct. 14 
‘57, p 77, charts classify materials and processes 

“How to Choose Tough, Rigid Thermoplastics, 


For other 


No. ‘56, p 167, compares 28 compositions. 





DESIGN FEATURES 








Even a Jeep would loom beside Willys’ new, 
900-Ib vehicle. Yet it can carry 1000-Ib 
payload. Extensive use of light metals in- 
cludes aluminum engine and extruded 
magnesium platform. Air cooling cuts weight 
of engine and balloon tires eliminate 

all springing. 

Full name for this “Mechanical Mule” is ““M-274, 4x 4, 
Y2 ton, Weapons Carrier.” A driver's seat is provided 
but a jointed steering wheel permits the operator to 


walk or even crawl behind the moving vehicle. Pro- 
duced by Willys Motors, Inc, Toledo. 


MECHANICAL MULE 
is lightweight— 


Dut MUSCULAR 


Underside of mule .. . 
reveals numerous unusual construction features. 
Principal longitudinal members are pair of large- 
dia (3.50 in.) thinwall (0.083 in.) welded steel 
tubes. Flanges at their ends are bolted to alu 
minum axle housings—the main crossmembers. Low- 
pressure tires (12 Ib) are large (7.50 x 10). Mounted 
on magnesium: rims, they cushion the rigidly 
mounted axle housings—no springs or shock ab- 
sorbers needed. Rear-axle housing, transmission, 
transfer case and engine bolt together for one rigid 
assembly. Dual mufflers, mounted on the body, 
are connected to engine by flexible metal tubing. 
Full-floating drop gear axles are driven by spiral 
level gears without differentials 

High road clearance (12 in.) is achieved by the 
final-reduction drop gearing at each wheel. ‘Two 
piece drag links and bell crank on each axle are 
operated by a cam-and-lever steering knuckle 
mounted on forward edge of chassis. Universal joints 
at each wheel permit all-wheel steering. Braking 
for driving and parking is with a single, mechani 
cally operated unit mounted on propeller shaft. 

Quick-disconnect fitting on clutch, brake and 
accelerator permit rapid removal of the tubular 
footrest—operator can now walk while driving 
Manual starting, magneto ignition, and elimination 
of lights and instruments make generator and bat- 
tery unnecessary. 
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IN NEW PRODUCTS 


Horizontally opposed engine .. . 
has 4 cylinders, 53.5-cu in. displacement, develops 16 net 
brake hp. The integral crankcase-cylinder block is basically 
an open-box structure—see (A) below. Machined surfaces 
on top and bottom of the box accommodate intake mani 
fold and oil pan. Crankshaft runs in two lead-bronze bea 
ings. Front bearing is inserted in crankcase wall; rear 
bearing is mounted in a crankshaft bearing plate that als 
supports the cable start-mechanism 

Lubrication for connecting rod and main bearis 
provided by drilled passages in crankshaft. Two ov 
valves per cylinder are controlled by the camshaft throug! 
pushrods and rocker arms. Rocker-box lubrication is pr 
vided by oil under pressure. It flows through the hollow 
pushrods to the rocker-arm shafts and returns to crankcas 
by way of the pushrod housing. Oil pressure slied 


; 


is SsuD 
by a pump mounted on front end of camshaft. An « 


sion of the pump shaft operates the diaphragm-type f 


pump. Magneto and camshaft are chain-driven directly off 
crankshaft. Engine-cooling air is 


I 


' 
r 
x 


supplied by a fan; sheet 
metal shrouds that enclose crankcase and cylinders direct 
air flow. Fan drive is by V-belt from a crankshaft 
extension and pulley. Flywheel and single-plate clutch are 


bolted directly to crankshaft 


Major engine components 
are sand-cast SAE 322-T6 aluminum. Chilled 


a & i 
cylinder liners are inserted into the cylinder block | 
A), which are heated to 350 F, then honed to siz 
Cylinder heads (B) have cast-iron valve guides; spark plug 


hole has coiled insert; cast-iron valve seats are used 


ore 


Acces 
sory case housing and drive bracket (C and D) provid 
mounting for the cooling fan and all accessories. The 
higher cost of aluminum is partially offset by ease of 
machining these components and possibility of using per 
manent mold castings or injection moldings for large-scal 


production. Injection molding would result in further 


savings by eliminating many machining operations and 
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TT 
Streamlining 
and 
Weight-saving 


TAP the RESERVE STRENGTH 
in METAL PARTS 


A stress analyst tells why aircraft design has been going 
beyond the yield strength of a material—and getting away 
with it. Here also are his charts and formulas to cut down 
time when computing how far you dare go in bending, 
and a sample problem illustrating the method. 


DOMINIC J GRAZIANO 


Senior Dynami 


SYMBOLS 


A = Area of a cross section, in.* 
C = Distance from neutral axis to extreme fibers, or 
half the total height of section, in 
= Unit elongation corresponding to yield stress 
0.002 in. /in 
: Area moment of inertia, about the neutral axis 
in.‘ 
Distance from neutral axis to point where yield 
stress occurs, divide by C;K = y 43 
Beam length, in 
= Bending moment, resistance or applied, in.-lb 
Bending moment to cause yield of extreme fibers 
in.-lb 
Distance from the neutral axis to a differential 
area, in 
Max stress at the extreme fibers; ¢, = yield 
point stress; ¢, = ultimate stress, psi 
Vertical deflection caused by permanent defor- 
mation in beam cross-section, in 


H.., far can you design past the yield strength of a 
structure? The incentive to do so—and still keep this 
side of collapse—is tempting because here is a region wher« 
you begin tapping reserve strength of the material. This 
brings benefits from higher strength-weight ratio, reduc 
tion in costs, and streamlining. Such results are obviously 
valuable to the aircraft industry and it has been leading 
the way in getting more out of a material by pushing 
nearer to the forbidden area of ultimate strength. 


44 


s Engineer, Republic Aviation Corp, Farmingdale, L. ! 


\ hindrance in this region is that standard stress-deflec 
tion equations no longer hold true. But new calculating 
aids can be substituted. Here are such derived equations 
and simplified design curves that will predict the maxi- 
mum stress, moment and permanent deformation in- 
volved when pushing past the yield strength of a material 
under pure bending loads. The equations and curves cap 
also be put to work computing the power required to bend 
materials permanently or stamp out shapes in presses. 


THE PLATEAUS OF STRESS 
\ structure does not rupture under steady state stresses 
until ultimate strength of the material is reached. Be- 
fore that point, there are three sectors on the stress strain 
curve, Fig. 1, where design can operate 


The proportional limit. This is the point of completely 
safe return. Deflection mounts in a straight line with 


stress. When load is relieved, the deflection drops propor 
tionately and disappears entirely at no load 


Ihe yield strength. This is a point of relatively safe 
return and is commonly used in design when a very 
slight deformation is not a drawback. From proportional 
limit to yield strength, deflection begins increasing dis 
proportionately until there is an abrupt change of slope 
in the curve at the yield point. And when stress is relieved, 
the structure retains a small amount of deflection 

But many materials do not show a definite vield point 

r marking yield strength. Therefore an arbitrary point 
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iia 
Yield 
strength sirengin 


Proportional hurut 


Neutrol axis 


s 
2 
E 
g 


f 
2 Stress Relationships 


lected. ‘To find it, a 0.2% offsct linc is usually drawn 
parallel to the straight-line portion of the stress-strain 
curve until it mects the curve. This point corresponds to 
1 definite amount of permanent set, 0.2% of the original 
length of the material. For example, for a l-in. bar it 


would be 0.002 in 


Between yield and ultimate strengths. ‘lhis is where the 
urcraft industry has been taking design in the last few 
years. Here, if the structure is subjected to the maximum 
load conditions there will be a definite amount of perma 
nent deformation after unloading. A rule-of-thumb often 
employed by the author is to stay within a stress limit at 
which 25% of the cross-section of the beam or structure 
will take a permanent set. 

But regardless of how far you do go, value of the follow 
ing design equations lies in that they tell how much 
permanent deformation you will get, where you are on 
the stress-strain curve as you enter the plastic range, and 
how far you are from failure 
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EXAMPLE—THE CURVES AT WORK 


A simply supported beam is to support a 6200-lb load 
at its center. Beam section is circular, of 2 in. dia. Beam 
length is 8 ft, o 180,000 psi, o 138,500 psi 

What is the: (1) amount of permanent set that may 
occur, (2) percent of section depth that yielded, (3) percent 


of beam length subjected 


£ 


to yield, (4) max fiber stress, 


5) max allowable moment for the beam, (6) load that 


will cause failure, (7) margin of safety? 


Bending moment at the center 


PI 6200 OS 
1 1 


Vv 


Section Modulus: 


] 7 
( 1 


Z 


Yielding Moment 
VW, a,Z 13850010 
Stress Ratio: 
180.000 
138,500 
Moment Ratio: 
V 19.000 
Vy 108.600 


From Fig. 4, for 
1.37, K is 67% or 0.67 


1? 


149,000 in 


7s OS.600 tn 


SOLUTIONS: 


1 


(*x*) 


0.002 (& * 12 f 
4(1 O.b4 


2.26 


The ¢ 


‘ 
c 


in 


ed is 100 


Point along the length of bean 


moment (108,600 in.-lb) occurs (meas 


end) is found from the 


2 1OS.6f 


} 
Phe percent beam leng 


100(48 


rom Fig. 2 for K 
1.1 (138,500 152, 


30 1S 14.6' 


equation M/ 

10) 6,200 

th that 

( 
67° 


”) psi 


Maximum allowable moment, or the mor 


cause failure for the « 
corresponding to K 
; rf 


+ 


onfiguration, is the 
0: thus from Fig. 41 


ratio is 2 for this case and MV, 2 (108,601 


eli 


silure is 


‘ 
4 





It is assumed that th 
hown in Fig. 2, that the 
from the neutral axis, 
it a distance C. 

\s the applied m 


ment must 


balance it 
section yields, and u 
When ultimate 


value of K is ass 








FAMILY OF CURVES SHOWS HOW MOMENTS AND STRESSES AFFECT YIELDING 


M/M, moment ratio; K x 100 % unyielded section) 








4 
K x 10K 


4 Circular Section 


 Thin-walled Rings 





lunge, as 
pattern 
true for 


the moment is increased, the slope of the st 
relative to the neutral axis decreases. This is also 
the unyielded portion of the stress pattern her : 
I'he plastic portion, however, is assumed to have a con 6 Diamond Section 
tant slope for increasing load ; 

= each figure, a family of curves for values of o 

Once the stress distribution is known for a given cro > 

section, the forces and moments causing the stres 


a ranyviliy 
om | to 1.5 is plotted. The equations ar 
Ss Can i 
summed up from this equilibrium equation 


en he lo 
Rectangular C 
M = ,Seyés 
V 
CURVES AND EQUATIONS ' ( 3 
Ihe curves in Figs. 3 to 6 are the results of determin MY 3 
ng dimensionless ratios from the derived expressions. In 


M, 2 
46 


ross Section—F'ig 3 


4 
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Hollow-Rectanguiar Beam 


= 









Dimensional Symbols . . . 


as applied to equations derived for three beam configurations 













his equation is the simplest to derive, and is usually with that of 

is far as the subject of plastic deformation for pure bend I-beam, ( ‘ tan 
ing is carried by authors. Some papers have gone farther 

assuming a trapezoidal stress distribution. But this will 


understate the extreme fiber stress, especially for the 












) 
s Rat K 
irly stages of yield, i vhere K is in the range of 0.5 
Dilitic 
} 
} , The t < t ' " 
Note that in the abov equation is well as those which f K 
a ee | 4] +] , , i 1 inging OM 7 h } 
POnoOW, When a Oo, UNC a a the last te na ) 
1 7 I'v juation t t 
ut, and your curve is for materials which cannot be 
tr ed bevond the vield strength An ICTCASE 1 load ' 
le rease th \ alu oft kK Vy if j 





Circular Section 








2a 2 sin a COS a At 1 
Aus > ; , ? 
— < é ‘ 2 3 


or 





equation is written in polar form f 


hysical significance and for simplicity 














Uhin-walled Rings—Fig 


eal ee (2a) 


When the ratio of inner to outer radius approaches | PERMANENT SET 


the thin-walled ring approximation can be used \fter th mn 


Diamond Section—Fig. 6 


I-becams, C-beams, Hollow Rectangular Sections—F ig 


Only the equations are given here as the curves are 


till in the proce of development. ‘They will be pu 


EDITOR’S NOTE For another € na k af estab ne 





hed at a later date. Fortunately, the same equat 














, ; concepts see How Wrong Can Elastic Constants Be 
in be made to apply equally to all three section p 68. The article shows why even precise testing mett 
| ise the equations, the dimension ratios of k give variations in material constants 
h in I ust be in accordance with thos« hown Also helpful will be ‘Stress Corrosion in Metals 
lis \l tiv juation employ the ratio R which The article explains why stress plus chen 
t non n ul f any of these th ike it t yh for ne a ys to re t crack 
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PNEUMATICS: 


ntrol system is only as reliable 
he power behind it. This ts as true 
vith air as with oil or electricity, and 
<plains why special safeguards are 
veeded for faithful operation of the 
supply 
Their job is to take over when a 
1eumatic-control system is heading 
ward serious trouble. ‘True, the sys 
tem contains some elements of self 
tection. It is the function of pre 
regulators and reducing valves to 
naintain fairly constant output pres 
despite fluctuations or temporary 
Mf air at the input. Also, checks 
r control valves pass flow in 
direction, therefore help keep 
working despite upstream 
\nd tanks, piping and other 
mponents of the system usu 
sh sufficient compressed ai 
s temporary supply when ther 
ual loss of pressure 


iS not ilw iVvs id quate ind 


Safeguarding 
the 
AIR SUPPLY 


A breakdown will be less expensive and 
dangerous if emergency equipment steps in, 
allowing time for repair. Author illustrates 
three ways to do it, also shows how standby 
air can do a non-emergency job—start up a 
gas turbine. 


E. ft HOLBROOK, ndustrial Products Div, Westinghouse Air 


Mutual-backup arrangement 

is one way to assure adequate air, but requires two separate supplies 
Either air relay in the diagram will operate if its controlling pressure 
drops below a set low value. This immediately starts air flow from the 
other supply and returns pressure to normal. Simultaneous failure of 
both supplies is unlikely, and one supply can counteract any reasonable 
leak in the other giving repairmen time to fix it 
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Emergency supply .. . 

is a tank of air available when needed. It 
good at full flow for limited time—or for long 
time with limited flow. But it could also be a 
special system with its own full-size compressor 
if greater assurance of continuous operation 
is needed. 

In normal operation, main-supply pressure 
holds air relay A in downward position, com 
pleting circuit from main supply to emergency 
This keeps emergency tank charged. Check 
valves provide flow path to control circuit at 
right. When main air supply falls to unsafe 
level, relay A is triggered and emergency air 
immediately augments supply—eventually tak 
ing over job of feeding the control. Pressure 
to top of relay B now actuates warning circuit 
which gets its air supply by bleeding down the 
main supply header. This warning, if it is an 
air whistle, will stop when pressure drops 
towards zero 


t runs the risk of shutdown expense 


higher than an investment in reliable 
standby safeguards. Protection should 


“4 


be considered in terms of danger to 
personnel caused by possible malfunc 
tion, value of machinery that may be 
damaged, and production loss result 
ing from a crippling breakdown. 
Emergency measures benefit from 


Ce: i ad 


the fact that an air system generally 


does not fail abruptly or completely 


Excessive leakage will slow it down, 
ind this can sound off a warning to the 
operator, allowing him time to inspect 
the system and make necessary adjust 
ments O1 repairs 
[he type of warning and degree of 

protection needed pending repairs will 

iry, depending on the application 
Illustrated on these two pages are three 
methods for safeguarding. A fourth, 
in which the standby air-supply tech 
nique is adapted te serve a normal 
functional purpose, is shown on next Fail-safe brake . . . 
page is possible without auxiliary source of air. Brake is mechanically 
loaded in locking direction, and released only if pressure from 


Of the three emergency methods, 
_ ate air relay C is applied to right-hand side of cylinder. Manually 

one requires an additional, continuous ; P , 
, | adjusted pressure regulator B can control braking force by apply 
" + > > 2S ‘ 
ot SEPP y, ee Scenes Beoes Cy Ss ing controlled pressure to left side of cylinder. Balance of these 
temporary secondary supply; the third two pressures plus spring on brake arm gives any desired braking 
uses no auxiliary air, but halts the op- Failure of air supply or dangerously low pressure (less than set 
ration automatically on reducer A will trip air relay. Right side of cylinder is the 


continued on next page vented, and spring applies emergency braking force 
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AIR SUPPLY (cont.) 


Standby-air method . . . 
can also serve a non-emergency purpose 
In application above it supplies startup 
air—thereafter, control air is bled from the 
operating equipment through reducer C. 
Diagram shows air bled from a gas 
turbine (at high-pressure-air portion of its 
flow path) to pressurize main control. At 
startup, however, this air is not available, 
and a small motor-driven air compressor 
is needed to fill tanks A and B. Triggering 
the starting control will allow stored air 
from A to flow through reducing valve D, 
initiating starting sequence and “‘firing’’ 
the turbine. Tank B maintains control 
pressure until turbine is up to speed and 
takes over. Surplus pressure at start is 
recommended, because losses reduce pres- 
sure in B quickly. 


EDITOR’S NOTE: Power with air has been 
gaining popularity because of improved 
control and reliability. 

“Fundamentals of Pneumatic Control,”’ 
Mid-Oct ‘56, p J18, gives 13 typical air 
circuits for sequencing air cylinders; ‘’De- 
sign of Pneumatic Relay Circuits,’’ Mid-Oct 
56, p J8, uses air-electric analogy to 
evaluate time lags, safety, and sequencing; 
“Compressed Air for Push or Pull,”” Oct 14 
‘57, p 72, shows how air valves and cyl- 
inders can be used for sequence opera- 
tions; “Calculating Time Lag of Hydraulic 
and Pneumatic Valves,’ June ‘56, p 158, 
gives formulas and curves for determining 
valve operating time and speed of re- 
sponse: ‘’Switching-logic Functions,” Aug 
‘57, p 196, explains the AND, OR, NOT, 
and MEMORY concepts; and “Valve With 
a Memory,” May 26 ‘58, p 76, applies 
logic to pneumatic control 

Details in the construction, operation, 
and application of 2-way, 3-way, 4-way, 
and other solenoid-operated valves for 
pneumatic and hydraulic service are dis- 
cussed in ‘Solenoid Valves for Fluid Direc- 
tional Control,” July ‘55, p 162 
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YOUR PLAN ‘59 


for 


Modernize Engineering 


New design begins at home—new products begin 
with YOU. The atmosphere of your design office 
must be the ozone of tomorrow, not the dust of 
yesterday. Therefore, the significance of two 
special reports to appear in the first two issues in 
October. 


WHY MODERNIZE 


A special report in the October 6th R & D Issue will marshall 
facts to help you prove the need for modernization of your 
product design and development function now. 


* How to calculate what the R & D investment should be. 
“ Minimum needs for an engineering laboratory. 

* What a model shop can save in development time. 

* Values in good engineering library. 


* Cost-saving potentials in new methods of drawing 
reproduction. 


Here will be ideas, data and facts to help you measure present 
effectiveness and justify modernization of your engineering 
department. 


HOW TO MODERNIZE 


The following week, in the October 13th Design Issue, another 
special report will provide specific information on modern drafting 
equipment, organization of an efficient engineering laboratory, 
how to set up a library, and what should go into a model shop. 

Together, the two reports will be a working handbook to 
answer in detail both why and how the engineering department 
must be modernized for effective product development and design 
in ‘59. 


Presented as part of McGraw-Hill’s 


59 Modernize Now 
Plan for growth and profits 


A special report from McGraw-Hill to American business executives 


PRODUCT ENGINEERING + September 29, 1958 





Compare the ACRO group of Subminiature Switches 
any way you like—cost, performance, size, capacity, 
versatility— you'll see why more and design 
engineers are specifying ACRO. 


more 


These five basic types of subminiature switches offer 
many development possibilities for your subminiature 
assemblies... from aircraft applications to vending 
machines. All incorporate the patented rolling spring 
action for which ACRO Switches are internationally 
known and respected. 


ACRO’s modern mass-production techniques and facili 
ties assure lowest possible unit cost. . 
variations of basic switches are required to meet your 
specific needs. 


even when 


PRODUCT ENGINEERING * September 


STANDARD St 


High capacity 
that of most switches 
Rated at 10 amps at 125 
volts A.C. or 28 volts D 


range of newly des 


BMINIAT 


over four 


ators or can be 

present octuvators andm 

Operating tempero 
80 to +35C 


arrangement f 


a 10 amp 
Designed ‘ extr 
resistance and easy 
Adaptable to automa 
niques 

up to 

capacity 


Subminiature Switches 


Talk over your requirements or po 


ACRO engineer 
or all of the five 


Je Thetehau Fil Kobertehaw: Fulton 


Mar eYE COMPANY 
Mr. Contrets 


ACRO DIVISION Dept. 119, Columbus 16, Ohio 


In Canada: Robertshaw-Fulton Controls (Canada) Lid 


or write for engineering dat 
subminiature switchs 
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foreign digest: 


VIBRATION ISOLATORS ° 


Need a buffer between vibrating machinery a 

: <— fension 
and the surrounding structure? These Contilevers Spring 
isolators, like a capable fighter, absorb > 
the light jabs and stand firm against the 
forces that are haymakers. 








f Unloaded i | Loaded 


CANTILEVER 


Tension 
=__ IO - 
ings 


/ 
WWW singed 


————— F Links 











f "Unloaded if Loaded 
TENSION 


Load 


Unloaded Loaded 
AXIAL COMPRESSION 


Compression 
Springs Pa 


Basic spring arrangement. . . © 
has zero stiffness, is ‘soft as a cloud’’ when compression 

springs are in line, as illustrated in the loaded position Torque 

But change the weight or compression-spring alignment, and short Loaded 
stiffness increases greatly. Such a support is adequate for Unloaded 

vibration isolation because zero stiffness gives a greater 

range of movement than the vibration amplitude—generally 

in the hundredths-of-an-inch range. Arrangements shown 

here are highly absorbent when required, yet provide a Alternative arrangements 

firm support when large force changes occur. By contrast illustrate adaptability of basic design. Here, instead of the 
isolators depending upon very ‘soft’ springs, such as the inclined, helical compression springs, either tension or canti 
sine spring, are unsatisfactory in many applications—they lever spri-gs can serve. Similarly, different types of springs 
allow large movement of the supported load with any slight can replace the axial, tension spring. Zero torsional stiffness 
weight change or large-amplitude displacing force can also be provided 
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Product Engineering 


° with ZERO STIFFNESS 


FROM ENGLAND 















This new form of spring arrangement 1s 


Support P ap described in “Supports for Vibration Isola 





tion a British Aeronautical Research 
Council paper by W. G. Molyneux. He 















Pivns £ . explains and illustrates the basic arrange 
VOrs r Payors 
f ment, as well as alternatives. From his 
>, Ss paper come the applications shown here 
) e (), 
ur <1) . aa together with a brief description of the 
) ve 
« principles involved 


hoe ae eee ee 



































Adjusting Screw 





General-purpose support 


i nen t that | m . . . 
is based on basic spring arrangement excep at axial con Various applications 
pression spring is substituted for tension spring. Inclined 





of the principle to vibration isolation show how ver 





compression springs, spaced around a central pillar, carry 


satile the design is. Coil spring (4), as well as canti 
the component to be isolated. When load is applied, adjust 





lever and torsion-bar suspension of automobiles car 





ment may be necessary to bring inclined springs to zero 






be all reduced in stiffness by adding an inclined 





inclination. Load range that can be supported with zero stiff 
O ness on a specific support is determined by the adjustment 
range and physical limitations of the axial spring 





spring; stiffness of tractor seat (5) and, consequently 





transmitted shocks can be similarly reduced. Mechan 





cal tension meter 6 provides sensitive indicat 






of sma variations in tension: as a weighing agevice 
for example, it could detect small variations in non 


ally identical objects Nonlinear torque meter 






provides sensitive indication of torque variations ab t 
a predetermined level 


Inclined spring Body 























































Unloaded 

























~ f d Jed ~\ 
Pa ‘ 4 





Unlooded 


Compression 
*" Spring 


Uniooded 
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When You Need Reliable Control 


of Sequential Functions 


vou nea AULAKE 
Ay-wonouny 


relays 


54 
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From sensitive laboratory use to rugged locomotive 
application, Adlake relays have proved their depend- 
ability and versatility. Here’s why: 

@ Perfect snap action—no pitting, burning or sticking 


@ Hermetically sealed at the factory—no intrusion of dust, 
dirt or moisture 


Fixed, tamper-proof time delay characteristics 
@ Quiet, chatterless operation. No maintenance whatever. 
Our engineers will gladly help you solve your control 
problems—no obligation. Just write The Adams & 
Westlake Company, 1169 N. Michigan, Elkhart, Indi- 
ana... New York...Chicago 


The Adams & Westlake Company 


New yrorK ELKHART, INDIANA cnicaco 


Established 1857 
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Product Engineering 





these design features, diagrams and test results 
will help when it becomes necessary to take 


moZzmaAamimyA 


4 - 
Fé 


= m4 
~~. WIRE INSERTS 


A LOOK at BOOK 


SHEET 


HARKNESS W CRAM 


Technical Standards Manager 
Heli-Coil Corp, Danbury, Conr 



















Self-locking insert... 
contains a grip-coil, which works like a series of flexible 
beams. These cause a locking effect on thread flank 
when screw is introduced into insert. Power tools are 
available for insert-driving 


tained 
2. Provide elf-locking f t \ 


Solid insert nal locknut 


2 3. Solve problem 


metals as aluminum an 
4. Repair stripped hok 
An examplk t LHe 





















i 















O , 


Boss diameters... 
need not be increased from standard sizes when wire 
inserts are called for, rather than solid ones 
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_watch hoover 


GOOD SIGN FOR BEARING BUYERS! On Michigan’s famed Willow Run Expressway, 
signs like the one above point to the newly completed Hoover plant. Here, new 
equipment and modern techniques are skillfully utilized to produce increased quantities and 
additional types of America’s Quality Balls and Bearings. Hoover has made 
these major improvements to provide better service for present customers... to serve more 
and more new customers. You are invited to write for complete information about 
Hoover products. Watch Hoover for future announcements of interest to bearing buyers 


O@OuUxeL° 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 


Los Angeles Sale ffice and Waret e: 202 th F er l Angele 
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oO A LOOK at WIRE INSERTS (continued) 


Test Results with Self-locked Wire Inserts 


In 2024T4 aluminum. Note that no thread stripping occurred; bolt always failed first 
















TORSION TENSION 

INSERT 
SIZE Recommended Recommended Failure Min Required Failure 
Max Torque, Min Torque, (bolt), | Tensile Strength, (bolt), 


in.-lb in.-lb Ib Ib 





uLer aur susaue,! 

























20 75 1,800 2,800 
1 4-28 75 60 220 4,000 5,750 
5 16-18 90 75 300 5,800 7,750 
38-24 190 175 640 10,200 13,500 
7 16-14 257 240 1,010 11,750 17,750 
1 (2-20 690 480 2,040 18,500 25,750 














Max installation torque allowed by Military Spe = 


N-25027 


Average actual installation torque 
Heli-Coil Screw-lock insert 















Min breakaway torque, 15th remova 
Mil. N-25027 





Average breakaway torque, 15th ren 
Heli-Coil Screw-lock insert 





} 


Woon 


O Torque comparisons... 


for wire inserts were based on 10 separate tests. Minimum or max 

































































= /y ? - —* A — — | - = — -— 
| F R 


not exceeded in averaged values. Inserts were in 2024T4 alumir 
tests done at 500 F, max and min limits of military specifications were 1 
exceeded in either 245T4 aluminum or 1018 steel 
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Strong, lightweight cable troughs 
illustrate the versatility of expanded metal 


An installation of expanded metal cable troughs, made by 
T. J. Cope Division, Rome Cable Corp., Collegeville, Pa. 


a name to remember 
PM.194 


58 CIRCLE 122 READER SERVICE CARD 


To understand why Penmetal expanded metal has such wide- 
spread and diversified application, note the important benefits 
resulting from its use in T. J. Cope cable-supporting systems. 

Che extreme lightweight of expanded metal makes cable 
troughs easy to install... without costly structural supports 

. yet with plenty of strength to take the weight of the cables. 
The open mesh simplifies cable inspection and repair. Low 
cost means large quantities can be used economically. 

Of course, your company may never want to build cable 
troughs. But, if you make any product demanding a mesh, 
you can profit from expanded metal versatility. Available in 
a wide variety of mesh sizes in carbon steel, aluminum, stain- 
less steel and other metals — standard or flattened. Readily 
cut, shaped or welded. 

Send for full information about Penmetal anded metal. 
Ask for a copy of catalog 515-EM. 


PENN METAL COMPANY, INC. 
General Sales Office: 40 Central Street, Boston 9, Mass. 
Plant: Parkersburg, W. Va 
District Sales Offices: Boston, New York, Philadelphia, Pittsburgh, 
Chicago, Detroit, St. Louis, Dallas, Little Rock, Seattle 


San Francisco, Los Angeles, Parkersburg 
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Water-thinned contact 
cement... 


s nonflammable and said to give mstant 


high-strength bonds between such sut 


1, metal, decorative 


s glass, hardboarc 
] nd wood. Can be 

oated. Suitabl 

\d 


1d 
lepend ng n iantity avallabk 


from stock. Structural Products Div, Na 
tional Starch Products, Inc, 750 Third 
Ave, NYC. 


Circle 1, Reader Service Card 


Lubrication alarm system . 
of lubricant in n 
interrupted for 
ach =terminal 
utting line and 
then con 
desired audi 
Varning dk Vice 
l svnthe 
pl P 
p nproof units are availabl Man 
zel, 315 Babcock St, Buffalo 10. 


Circle 2, Reader Service Card 


} 


Rigid PVC plastics . . 


ei I} md 


Quieter Impeller Takes Less Power 


| quantities at 424¢ per 
lb in truckload lot Bakelite Co, Div 
of Union Carbide Corp, 655 Madison Ave, ‘4 P ind d 
New York 21. lorrington Mfg Co, ‘Torrington, Conn 


Circle 3, Reader Service Card 
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SIGNIFICANT COMPONENTS @ 


MATERIALS @ 


PROCESSES 


continued 





SERVO 
AMPLIFIER 


SERVO 
AMPLIFIER 
+ Ramen 


Automatic positioning system .. . 


uses a direct-dialing analog programmer 
for point-to-point machine setup on short 
production runs in operations such as 
punching, drilling, inserting 


said to be 


System is 
time-saving in programming 
tor repetitive and symmetrical motion pat 
terns. Variations can be made by resetting 
dials. Positioning is by electrohydraulic 
servo systems, 


capable of positioning 


speed of 

positioning accuracy of 1 part in 10 
Modulated signal permits adjustment for 
longitudinal and _ transverse 


axis move 


ments. Price for programmer and single 
axis movement, about $6000. Delivery in 
about 4 mo. CDC Control Services, Inc, 


792 S. Warminster Rd, Hatboro, Penna. 
Circle 5, Reader Service Card 





S) 














@ 


Joint fastener... 


ivailable for either butt or right-angle 


assemblies. Screwdriver in slot rotates 
im-like tightly 


together and locking them into an assem 


wedge, drawing panels 
long when in 
Dynacon Corp, 5475 
Mar Dr, Littleton, Colo. 


Circle 6, Reader Service Card 


approximately 24 in 
talled and locked 
Bow 


Self-locking gear reducer... 
for rack 


friction-drive 


and pinion, gear and pinion 


operation Designed 

} hp at 
rpm or ¢ hp 
it 4000 rpm, gear-reduction unit may be 


for operation by fhp motors to 1] 
2000 rpm, % hp at 300 


60 


} 


} J 
used for any operation in which ele 


power must be converted to rot 


straight-line mechanical actuation 
able with transmission ratios of 
27.5:1 with 6- or 8-tooth pinion 
mitter measures 3 x 34 x 14. Lul 
for life. Prices range from $1.50 t 
Delivery in 4 wk. Huppower Div, Hupp 
Corp, 7450 Melville Ave, Detroit 17. 


Circle 7, Reader Service Card 
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css 


Integral-shield bearings . . . 
of thin-section design are made in 12 sizes 
with § through 375 in. Shield 
are formed by extending lands of inner 


outer rings to within a few tho 


bores from 


and 
sandths of an inch of each other. ( 
learance annulus fills with lubricant 
which functions as a 


ontinuc 


seal 


Dec p groove 


ball races ha shoulder 


PRODUCT 


max 
radial and two-directional thrust capacity. 
Alternate balls are undersized, acting as 


Full ball complements are used for 


separators for the load-carrying balls and 
reducing torque in bearing Split Ball- 
bearing Div, MPB, Inc, Lebanon, NH. 


Circle 8, Reader Service Card 


Air-hardening alloy steel. . . 


when cooled and tempered, develops ten 


sile strength levels in 280,000-psi 


I range 
ee Materials Briefs, Sept. 22 58, p 12) 
l-liminates 


, ls : ' 
oil or salt quenching necessary 


for most other alloy 


steels te develop 
and 
tanks to ac 
Metallic arc and 
welding tests showed that welded 

int produced was equal to high-strength 

el of steel itself. Available in billets, 
blooms, bars, plates and sheets. US Steel 
Corp, 525 William Penn PI, Pittsburgh 30. 


Circle 9, Reader Service Card 


: 
equivalent mechanical _ properties, 
problems of huge quenching 

mmodate large parts 


mert arc 


Miniature stepping switch . . . 


spr t eps per sé 
1 impulse drive (80‘ e-20% break 
pply ¢ > 110 vy 
rt 

fitted, ] 


each 
mounted 


trom a power! 

Up to 12 banks 

ving 30 individua 
complet l 


] 
niy seven 


banks are required, a sequence 
quence switch 
i mplet revo 
assembly All 
bridging or nonbridging 
ighs 17 oz. Imtra Corp, 11 Univer- 


sity Rd, Cambridge 38, Mass. 
Circle 10, Reader Service Card 


Relay chatter .. . 
indicated by 


monitor when 


red neon lamp in this 


pening in 
ted time interval occurs. Ten 
selected, from 10 to 1 


CONTINUED ON PAGE 62 


ontact <¢ excess 


an be 
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ANALYSIS — Kaydon DESIGN Kaydon en MANUFACTURING 
studies every pertinent gineers bring an un AND TESTING— Com- 
bearing requirement, such as equalled fund of knowl plete, modern fabricating 
speed, load, safety, opera edge and bearing design facilities precision con- 
ting and fatigue life factors experience to your project trol of all quality factors 


S Vy 
KAY] UN custom bearing designers 


can prove or improve your product 





Why penalize product performance success with “make-d 
experience points out that standard bearings often « 


"aydan 0797 , > le a , 
Kaya nN engineers Crealively design, 


Typical Kaydon-developed tandard ball and roller beari» ‘ALL new "Kayd rf 


g 
special bearings s* types will help you prove your new yor t deepen 
, en fe can incorporate millionth’s-of-an-inch precision 


Be sis construction to exactly 1e bearing 
_ ha a Send us sketches or scale prints of your bearing problem. There’s 


World's largest precision ball 


bearing (165'') designed ‘\ 
‘a nd built by Kaydon, rotates , 
BN . rogor antennae =a \ K AY I) ) \ 
f2>: | om J THE ENGINEERING CORP. 


World thinnest 2 
radial boll ( MUSKEGON, MICHIGAN 
f° 


\ becring — World's newest World's lightest 

VY : “a Shell — large aircraft All types of ball and roller bearings — 4° inside diameter to 
earing — for ” wheel beorings ” , * . 

, 12.500” eutemetive end 9/16” cross 178” outside diameter Taper Roller *Roller Thrust *Roller 


, +250” thick. industrial use. section. Radial *Needle Roller *Ball Radial *Ball Thrust Bearings 
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New Parts and Materials continued 


for efficiency and economy 


drive 


| it with 


CTO Lamp remains lit until reset 
¥ a manual reset button. Control unit 


} 


easures 10 x 6 x 5 in. Mu-tronics, Inc, 


7 
h 1514 S LaCienega Blvd, Los Angeles 35. 
Cc qains go WW he ate tie 
inl ee 


Self-sealing lock washer . . . 

In any drive where maximum effi- is made of nylon. When nut is tightened 
ciency is essential you will find Acme asher flows, its inner diamet T gripping 
precision roller chain and sprockets nd sealing threads of nut and bolt, whik 
are readily adaptable. Illustrated at men diameter flows over ey iter edges of 
the left are several drive applications. nut. Can be used repeatedly without loss 

Use Acme Chain drives wherever of holding power Nvlogrip Products, 449 
dependable, efficient and economical Watertown St, Newton, Mass. 
transmission of power between par- Circle 12, Reader Service Cord 
allel shafts is required. Their correct 
principle of design provide operating 
characteristics superior to any other 
means of power transmission. Acme ~ 
Chains and Sprockets deliver Positive 
— Efficient — Economical — Flexible — 
Rugged — and Quiet Power Trans- 
mission. Send your power transmis- 
sion problems to Acme for the right 
solution. 


OaivEn OR! vEN oaIvEN Oaiven 


Write Dept. 1-Y, for new 100 
page Illustrated Catalog, in 
cluding new engineering sec 
tion showing diagrams of 36 
methods of chain driving 


a Poppet valve .. . 
has a stainless steel body 
Operat . 


A » be properly shaped 


l t |} perly Shay and support 
for operation by axial, angular or perpen 
dicular forces. Body is threaded for 4 
NPT. Hause Machines, Inc, Montpelier, 
Call gsucill n 
LO. Ohio. 
ACM A "Tele aol 4 3 Circle 13, Reader Service Card 


MASSACHUSETTS 


for Service _ a al 
Subminiature limit stop 

is 0.625 x ] in. and has torque ratin 

COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS * DOUBLE PITCH CON- 18 in.oz. Can be set to limit rotation of 

VEYOR CHAINS * STAINLESS STEEL CHAINS « CABLE CHAINS ¢ FLEXIBLE pis wees si 


COUPLINGS * STANDARD AND SPECIAL ATTACHMENTS (Continued on page 64) 
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When you want ALUMINUM SHEET... 


ELIVERED 
“" TIME 


i teiiie wile), }) 


RIGHT FOR 
YOUR 
PROCESSES 


WORTHY OF 


YOUR REPUTATION 


CALL REVERE! 


You can be sure, when you specify or order from Revere, 
that you will get not only fine metal but fine service, includ- 
ing Revere’s cost-saving Technical Advisory Service if 
desired. Revere—now an integrated producer of aluminum 
—can supply you from large modern sheet mills in Baltimore, 
Md., and Chicago, IIl. 

In addition to aluminum coiled and flat sheet, circles 
and blanks, both plain and embossed, Revere can furnish 
aluminum seamless drawn, welded and extruded tube; 
extruded shapes; forgings; foil; and primary aluminum 
pig and ingot. 


REVERE 


COPPER AND BRASS 


It pays to do business with the most dependable sources 
of supply—such as Revere, which has been fabricating 
fine non-ferrous metals for more than 150 years. 

p 





| Revere Aluminum Coiled and Flat Sheet 
up to 48” wide and up to .125” thick 
Alloys 








3003 
3004 


5005 
5050 











INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y 
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continued 


| 
| 0 to 20 revolutions by means of an ex 
ternal screw. Precision Mechanisms Corp, 

577 Newbridge Ave, E Meadow, N. Y. 
Circle 14, Reader Service Card 


miniature mechanisms to any angle from 


NO. PA-2 REGULATOR “8 STRAINER 





Gage protector... 
can be actuated by over-pressure at any 
point from 5 to 2400 psi. Designed for 











gas systems and available for liquid sys 
tems. Circle Seal Products Co, Inc, 2181 
E Foothill Blvd, Pasadena, Calif. 

Circle 15, Reader Service Card 


Miniature speed changers .. . 
PRECISE TEM PERATURE REGULATION in over 400 ratios are offered for use in 


ameras, servomechanisms, oscillographs, 
just MAD E for metal finishing hart drives and similar applications. Sev 
——————— eral types of attachable mounts are avail 

ible Input and output shafts run in 
‘ ° ° . : oO I l ball bearings sounter 
Get better cleaning, plating and coating . . . save materials, . on heavy-duty ball oe Coun a“ 
, : ; : ; shafts run in special sintered iron anc 

steam, labor... cut rejects by insuring precise temperature regu- opper bearings that are self-lubricated 


. . . ‘ ¢ yh S rg S ¢ fy 1 md | 
lation with this Sylphon® No. PA-2 Temperature Regulator. | lobbed, spur gears are 96-pitch and 20 
? pressure angle. Ratios from 1:1 to 5:1 
handle to 16 in.-oz torque; ratios from 6:1 
, o. 8 . . ° ° 52 ly 24; ' ; 
operating unit is simple, dependable and easily adjusts for desired | ‘° °*!441:1 handle to 24 in.oz mea 
ured at low-speed shaft. Max power out 
put at low-speed shaft is 0.025 hp. Metron 
. ° ° . . y DB tan wee 7 
steel frame and valve trim, and plastisol coated bulb resist corro- | !sttument Co, 432 Lincoln St, Denver 3. 
Circle 16, Reader Service Card 


Sturdily constructed for long life in the plating room, this self- 
temperature. Dial thermometer is large and extra legible. Stainless 


sion from virtually all metal finishing chemicals. Temperature 
ranges of 60° to your specifications. 
4-way pneumatic valves . . . 
WRITE FOR BULLETIN RP-548 feature controlled expansion seal said t 


seal in all operating ranges from 28-in 
vacuum to 150-psig and is characterized 
by low breakout friction. Valves utilize 
balanced, direct-operated spool which, with 

k [es Po seals, allow use of small, low-amp sole 
WUC SRW, Mon noids as direct-operating force Valve 
@ | reverses position in less than 1 electrical 

Me. Contrats cycle. Single and double solenoid-operated 
models and single or double pilot-operated 


FULTON SYLPHON DIVISION °- Knoxville 1, Tenn. (Continued on page 68) 
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Machine Tools And 
Power Transmission Equipment 


stationary nm 
metal housing. 
950 through 4.000. 


a Sumpe And Compressors 

3 parts, Single m _~ .— 

Sizes for Shafts 2 ome, ono 
~ A special] d i 

Seal, for installation oumian 

SlZes for Shafts 


y. Only 
Stock 


A Complete Line 


GITs SHAFT SEALS 
For Every Application 











These d |, face-type seals are carried in stock — 
to save you time and money. Write for detailed data. 


GITs BReS.MFsG. Co. 


1838-A South Kilbourn Avenve * Chicago 23, Illinois 








Specialists In Lubricating Devices An 
Heavy Machine Tools : Specials In Lubricating Devices An 
E DPC -—A high-speea, 
a tecell seal, for more compar’ 
installation in heavy industria 


machinery. Stock sizes for sh , 
250 through 4.000. eee aes 


;-assembled 
STY GU—A factory asse ‘ 
aire seal for the small-bugee 
user. Stock sizes for shafts .4< 


: : ; through 1 .000. 
4 ) 


Aircraft Engines And Accessories 


STYLE HH — Absolute minimal space 
(both radial and axial) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 


























if YOU are still doing without 


the durability, good performance 


HH 


LOCKSEAM 


and economy of 


.- YOU OWE IT TO YOURSELF . investigate this popular 


edge seam tubing without delay. It is used exten- 
sively by some of America’s leading manufacturers 
of aircraft, jeeps, trucks, tractors, cars and sta- 


“ tionary engines for most every heating and cooling 

fe purpose — from heat exchangers to radiator over- 

Case flow tubes. Available in round and oval, solder 
and sole makers 


of METALFLO coated on the outside or both sides, cut to cus- 
+S tubing tomer specifications or in random lengths 


TUBE AND MANUFACTURING CO. 


a — 


a / )) 
ity . // 


ZF 


METALFLO LOCKSEAM coil STRIP SEAMLESS TUBING 


TUBULAR PARTS 
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OR WELL-DESIGNED 


QUIPMENT... 


SPECIFY THIS 


POWER LINK | 


When a lot of time and effort have gone into the 
design of a piece of driven equipment, it makes sense 
to pick the power link carefully. Take a pump or 
compressor, for instance. No matter how well it is 
designed and built. for long service life and operating 
eficiency. it needs protection against strains due to 
misalignment. 


Waldron gear couplings provide complete protection 


and positive, trouble-free drive because 


They are strong... Hubs and cover sleeves for sizes 
114A through 7A are machined from tough steel forg- 
ings. Hubs are keyed to the shafts. The two one-piece 
cover sleeves function as a single. rigid unit serving as a 


floating connecting link between the hubs. High strength 
of forgings makes possible a very compact coupling 


with low rotating inertia 


They are reliable... There are no flexible parts to 
bend or break and the coupling is dust, moisture, and 
oil tight. Patented Walflex seal is at the lowest possible 
diameter where centrifugal force is least. Clearance 
between teeth in hubs and sleeve is engineered so that 


an oil wedge always separates them, taking the wear 


They are available Plenty of rough bore couplings, 
already assembled—on the shelf for immediate delivery 
Finish bored standard couplings shipped to meet cus- 
tomers’ schedules. We are geared up to give you realistic 
delivery on any type of couplings 


Ask for Catalog 57 


son WALD 


A subsidiary M 


RON «or. 


NEW BRUNSWICK, NEW JERSEY 


Representatives In Principal Cities 


Export Agents—Frazar & Co., New ¥ 


PRODUCT ENGINEERING * September 29, 1958 


"ork, N.Y 


CIRCLE 129 READER SERVICE CARD 





| New Parts and Materials continued 
| 


Domestic Appliance Controls for: 
ranges, clothes dryers, air conditioners, 
‘room heaters, etc. Low in cost, compact 
and dependable, with quick response to 
extremely close temperature differen- 
tials. Silver contacts and stainless steel 
bellows for sustained accuracy. 


master valves are available in 4, #, 4 and 
j-in. pipe sizes. Air Valves Co, 22729 


Hoover Rd, Warren, Mich. 
Circle 17, Reader Service Card 





Dc solenoid valves... 
are available for operation on 12, 24 or 
25 vd hey me in either standard 





explosionproof h ing. Valves are 


rated for 


oil at ‘ r pressures ranging 


trom | psi 


Combination Fixed-Temperature Con- High Tomgeeatees Siete? wun valves are rated 2 LI and 0-15 

trol and Switch for restaurant coffee accuracy and sensitivity for ure with psi Available it : 3-wav. shutoff 

warmers, egg washers, heaters for live- temperatures up to 800°F. Either direct ind diverter flow patterns. Barksdale 
pci ame Kerrlgea sang trpeingie ond | Vise. S125 Alcon Ave, Lon Angeles 58 
taining a fixed temperature is required. Circle 18, Reader Service Card 

_ Bliminates the problem of too much or too 
little heat. 


Silicone runner kit . 


Unmatched for accurate, trouble-free performance nsists of sample rolls of three new and 


ees seated sie ts. Permacel, US 


Highway 1, New Brunswick, NJ. 
ote | Circle 19, Reader Service Card 


Tearproof drafting film .. . 
ELECTRIC THERMOSTATS AND CONTROLS _ | \"*!#0*+ scrcsted eres, folding 
Most Complete Line in the Industry. Robertshaw offers the widest variety of has tensi 2 


thermostats and controls for domestic and industrial use. Available for applica- modulus 
tion in temperature ranges to 800°F nO 


Unmatched in Quality. Robertshaw’s standards of material selection, manufactur- anpwtys 
ing and quality control are second to none in the industry. The result—thermo- drink spot 
stats that give accurate, trouble-free performance under the most severe usage photo-type sensitized surfaces for 
Engineering Assistance is Available. Robertshaw engineers will gladly assist you opies with the properties of the filn 
in application of the proper controls to your appliances or equipment. Laborator- Eugene Dietzgen Co, Dept P-10, 2425 
ies are maintained at Youngwood, Pa.; Irwin, Pa.; Cleveland, Ohio; Long Beach, N Shefheld Ave. Chicago 14. 

Calif.; and Anaheim, Calif. Remember, Robertshaw offers you more than 55 = 
years of experience in control recommendations. Take advantage of it. Circle 20, Reader Service Card 


For information about your particular application write to: 


ROBERTSHAW THERMOSTAT DIVISION 


Portable vibvation meter 
Youngwood, Pennsylvania 


for use with vibratic pickups measures 
] 


velocity, oe ement amplitude, accelera 

tion. Transistor circuit is battery-powered 

entshaw: ow Connection " transducer is necessary for 

readings. Southwestern Industrial Elec- 

my A> | tronics Co, 2831 Post Oak Rd, Houston. 


Robertshaw-Fulton Controls (Canada) Ltd., Toronto Circle 21, Reader Service Card 
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HERE’S HOW G.E. PROTECTS MAGNETRONS 
SHIPPED TO DEW LINE 


Photos show how molded urethane package safeguards General Electric 
magnetron against shock and vibration in a simple corrugated carton— 
even at 50° below zero! Magnetron is bolted to aluminum plate bonded 
into bottom pad during molding. Projections molded at sides of pads 
provide air-space moisture barrier 


Costly conventional packaging would be 50% bulkier, 300% heavier! 
New package was developed by Standard Plastics, Inc. of Fogelsville, Pa 


for heavy duty packas 
lightweight URETHAD 


This very practical and economical package is Reing equally versatile in fabrication 
one more example of urethane versatility. sprayed, poured to foam in place, o1 
Urethane foams ranging from flexible to rigid from slab stot k) ureth oa foams frequentl; 
are well worth investigation wherever impact mit substantial production economic 
absorption, vibration isolation, comfort cushion- solve your difficult design problen 

ing, thermal or acoustical insulation, or added If you have a potential use for urethane 
structural rigidity is needed. Their unusual me- our application laboratory can assist 
chanical and dielectric properties are broadly velopment. We produce NACCONATI 
controllable to meet your special requirements. cyanates, essential urethane component 


NATIONAL ANILINE DIVISION 


40 RECTOR STREET, NEW 


Atlanta Boston Chorlotte Chattanooga Chicag b Les Ano 
New Orleans Philadelphia Portland Provid San F 
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Speed Control 
x Compact Rugged Design 
« Simple, Easy Speed Selection x For Air, Oil or Water Applications 


Pneu-Trol Speed Control Valves, are widely 

used in hundreds of control applications be- 
yond they combine in a short, compact body, 
a tapered fine thread needle for extreme y 
accurate air or oil flow control and a floating 
retro ball check, which permits full flow in 
the opposite direction. Retro ball floats in 
most sensitive position to its seat, requiring 
only a slight differential pressure to fully 
open or close it. 

Needle design permits maximum flow ca- 
pacity in the controlled direction. Metal to 
metal needle and ball seats insure tong 
trouble-free service. Simple, practical “ 

land structure eliminates troublesome leak. 

ng. Valve bodies machined from hex brass 
or aluminum for 2000 psi working pressures; 
steel and stainless stee! for 5000 psi. Made in 
4 5 female pipe sizes— %” to %”. ATTRACTIVE 
Let Low Cost Hartford FOSCES . . . IMENEASS SULSVENY- 


Write for illustrated circular and prices. 


BALL RETAINERS Pneu-Trol DEVICES, INC. 


carry the THRUST load 
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Design engineers in many fields depend on Hartford Ball 


Retainers to carry thrust loads with precision, and de- Oo Hi 10 Ww — L D q C fe E WwW Ss 


pendability at low cost. Hartford Thrust Retainers are 
preferred for their superior channel design that provides 
lightweight, positive ball retention and ball envelopment. 
They possess exceptional strength. Low contact friction a 01h 
between balls and retainer assures extremely long trouble- 
free service. Supplied with Hartford precision quality balls 


of materials to your product requirements, they offer many “ ve - grew : : 
esircble to place a threade 
section on the edge of a 


GW SCREWS—Used where de- ‘°C! 
sign requires a smooth un- 

marred surface and a fastener 
permanently fixed in place 


THE PRIMARY FASTENERS IN FASTENER ASSEMBLIES 


advantages over shouldered bushings 
—notably—extremely low starting and 
Operating friction, ease of lubrication, 
and increased thrust capacity. 


Every design engineer should have 
this handy guide to thrust retainer 
applications, sizes and capacities. 
pepe will be mailed promptly HW SCREWS ore ee ° 

self-locating through bolt is 
HH SCREWS used where a_i required to be fixed securely 


single, button-type projection jn place so that it will not 
is required when welding 10 turn and a flush surface is re- 
curved surfaces, to heavy 


sheet 3/32” or thicker, or to Qvired for attaching mating 
ends of rods parts. 


| 


tford 


PRECISION THRUST RETAINERS 


Tread Size 6-32 to 36-16 


OVER 50 YEARS OF BETTER FASTENING 


Samples and information available upon request 


THE OHIO NUT & BOLT CO. 


41 First Avenue ° Berea, Ohio 


HARTFORD STEEL BALL CO., INC. 


41 Jefferson Avenue, West Hartford 6, Conn. 
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CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. 


ROLLER CHAINS—Book 2657, 154 pp, 
is page-indexed and describes selection, 
application, installation, lubrication, and 
maintenance of roller chains and sprockets 
for drives and 


conveyors. Data is included 


on chain lubrication and 


sproc kets, leaf 


casings, main 
flexible 
couplings and accompanying technical data 
l'able _ lists 


bronze te 


tenance, chains, 


resistance of stainless and 
almost 400 corrosive 


Link-Belt Co 


agents 


Dept PR, Prudential Piaza, 


Circle 22, Reader Service Card 


BUTT-WELDED TUBING 
6 pp Des 
tubing, and includes pertinent metal 


Handbook, 


ribes manufacture, uses of 


thi 

ical, mechanical and engineering data 
Pittsburgh Tube Co, 212 Wood St, Pitts 
burgh 22 


Circle 23, Reader Service Card 
MACHINERY MOUNTINGS-~—Booklet, 


23 pp. Discusses vibration control and 

isolation for all types of machinery. In 

ludes case histories t reduction reé 

] ibration studies and deflection 
Dept WCH, Felters Co, 210 
Boston 11 


Circle 24, Reader Service Card 


TITANIUM WELDING TECH- 
NIQUES-—Bulletin 6, 31 pp. Contains in 
formation on joint designs and engineering 
tabular data on 


drawings, curves equip 


ment, procedures, materials for fusion 


welding, inert-gas_ shielding, resistance 


spot welding 
are shown and means of determining weld 
litanium Metals Corp 
New York 


Circle 25, Reader Service Card 


welding l'ypical weldments 


quality described 


of Ameri 


233 Broadway 


MAGNET WIRE 
scribes enamel, paper 
polyester-coated wires; and 


Catalog, 35 pp. De 


otton, vinyl, nvlon 
polyurethane, 
includes prope thermal classification 


Electric Auto-Lite Co, Port Huron, Mich 
Circle 26, Reader Service Card 


rties, 


SEALED RELAYS—Bulletin GEA-6625 
24 pp Ofters 


] 


ally sealed relays for military and general 


information on hermeti 


purpose industiral applications. Circuit 


diagrams, coil data, and specifications for 
including Type GS), sub 


miniature, 


microminiature¢ 
miniature and high-speed re 
Ordering 


General Electric Co 


lavs are luded instructions 


also given Schenec 


tad 


Circle 27, Reader Service Card 


FOOL STEEL—Stock 
data on water hardening 
hardening, air hardening 
work steels 
of 13 diffe: 
perature 

and sheet metal 
engineering data 


America, Inc, 155 I 


Circle 28, Reader Service C 


HEATERS AND HEATING DEVIC 
Catalog GEC-10051 Ia 
formation on pip rs, t tat 
ontrolled 
immersion 
tions of 

incations, « 
ufactur 


ral Electric (¢ Sch 


ratiy 
petati 


omme! 


Circle 29, Reader Service 


LIGHT-STABLE STYRENI 


POLYMER 
Bulletin Conta 


lechnical 
information 
Performance 
ern 5 
Plastics Div 

Springfield, Mass 
Circle 30, Reader Service 


CONTROL-DISPLAY LAYOUT - |! 
let, 10 pp. Descripti format 
samples and instt 

plasti 

tandard contr 
method for 
tion n 


special 


pert Tl 
and schemati 
Peters Cont 
tura Blvd, Encin 


Circle 31, Reader Service 


SMALL SHADED-POLE MOTORS 


U-] | I 


Circle 32, Reader Service 


DESIGNING STEEI BELT CON 
VEYORS-—Engineering guid ( 

tains nom 
ind = graph 


dimension 


(Continued on page 73) 
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VERSATILITY...IN 


PAEINZE 


UNIVERSAL MOTORS 


Universa 
ings are 
with loa 
rpm. Norma 
AC/DC, 
Other 


ternal or external br 


voltages are 
nmi > 
supplied 


housing 


> sewing 


obligation. Or write for « 


LEZ «vecrmc COMPANY 


685 Lawrence St., Lowell, Mass 


Sub-Fractional Horsepower Motors 
and Blowers 
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You design .. . we'll produce 


u 
INO) /1O3MEO)UI 


/ 


{ 
} 
/ 


If cams are involved in the design of 
your product, Rowbottom’s specialized 
service in producing cams... in any 
quantity or type ... is prepared to 
help you. Modern facilities and time- 
trained cam experts are available to 
— your needs. Cooperation in 
elping you develop your designs is 
part of this service when needed. 
Come to “Cam Headquarters” for every 
type of cam ... box barrel, side and 
index. If your specifications call for 
cams hardened and ground with shape 
and bore exactly to your needs, Row- 
bottom can furnish them. You specify 

- we'll produce. And if your needs 
justify the use of Cam Millers, Cam 
Grinders or Rotary Profilers Rowbottom 
can furnish them. 


Come to Rowbottom on any 
cam problem. 


THE ROWBOTTOM MACHINE COMPANY. 
30 Sheffield St., WATERBURY, CONNECTICUT 





NEW from 


VELLUMOID 


Vellumoid Materials... 
for that perfect seal! 


Carefully considered gasket 
applications demand the right 
gasket ... Look to Vellumoid 


SIZE 11 GENERATOR 
PE NANCE in a 


Y @ O mpm..... OY ‘ 
Seale Factor...... -500 ¥/1000 rpm 
Stall torque...... -5 in-oz. 7 
No load speed... 6000 rpm (min.) 
Max. power output. 63 watts 
Weight......... 48 oz 


Model 
SJSHLX7-1CC 


This damping type motor 
tachometer is tess than 
2-inches long, but offers a new 
high in performance for a size 
10 frame. Minimum stall 
torque is .5 in.-oz.; the high 
output gradient is .500 volts 
per thousand rpm and operat- 
ing temperatures range from 
-—54°C to +105°C. Standard 
models wound for 30 volts, 
400 cycles. Variations to order. 


Write EAD for Complete data 





D1 Stastem 
ir - 


Cv ices, ine. 


387 CENTRAL AVENUE 
DOVER, NEW HAMPSHIRE 
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for both engineering assist- 
ance and wide range of proven 
materials. 

The Vellumoid Company offers 
you 50 years of accumulated 
know-how in solving gasket 
problems. Our Sales Engineer 
is glad to work with your en- 
gineering groups. 

We'll furnish samples for test- 
ing on your applications. 


THE VELLUMOID COMPANY 


Worcester, Massachusetts 
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Catalogs and Bulletins 


ameters and idler roller spacing. Gives 
properties of carbon and stec] 
belts, methods of support, end joints 
inclines, belt tension data. Sandvik Steel, 
1702 Nevins Rd, Fair Lawn, NJ 


Circle 33, Reader Service Card 


stainless 


CERTIFIED ALLOY STEELS 


° pp 


Booklet, 
plan that 
mechanical 


Explains eight point 


illeviates uncertainties over 
properties and certificate 
hardenability that a ompanies shipments 
Ryerson & Son, Inc, Box 8000-A, 


of analysis and 


Circle 34, Reader Service Ccrd 


PIPE 


° Ppp 


INSULATION—Folder WPN-2, 
Emphasizes advantages of light 
weight glass fiber 


g insulation for tempera 
tures 


ezing to 350 I 
physical properties, th onductivity, 
various types of factory-applied jackets, 


comparison of other insulation thicknesses 


from subft Gives 


rmal 


required for equal and di 
Includes guide to specs for ap 
plication and finishing. With 
drawings. LOF Glass Fiber: 


Madison Av Toledo 1, Ohic 
Circle 35, Reader Service Card 


performance, 
mensions 


curves and 
Co 1810 


ALUMINUM RIGID CONDUIT 
let, 12 pp 


Book 
hanical and elec 
trical advantages briefly and gives dimen 

and weights of couplings 
Various applications are illus 
and spe 


Outlines me 
sions conduit, 
and elbows 
trated installation instru 
iven Aluminum Co of 
1 Alco Bldg Pittsburgh 19 


Circle 36, Reader Service Card 


tions il g£ 


America, 15 


FHP MOTORS-—Bulletin 1021-B, 8 pp 

sac and dc Type N 

150 to 

Includes construction 
dimensions. Bodine Ele 

tric Co, 2500 W Bradley Pl, Chicago 18 

Circle 37, Reader 


Describes and illustrat 
motors in 


4 hp at 17 


details, motor 


tandard ratings from 1] 


25 rpm 


Service Card 


MIDGET VALVES AND FITTINGS— 
Catalog 658, 8 pp. Covers 
fittings for 1( 

for and 4-in 


NP] onnections 


>-Way 


and 
through 60,000 psi and 
tubing and 4 

Diagrammed are 
High 
Linden 


valves 


and 3-in 


midget valves 


1222 


and Pressur 


Equipment Co, Ave, Erie, 
Penna 


Circle 38, Reader Service Card 


VARIABLE-SPEED Bulletin 
SB-183, illustrates 
principle of three-element unit that pro 
vides de variable-speed drive from an ac 
network. Each element is illustrated. Op- 
tional features are listed. Marathon Elec- 
tric Mfg Corp, Wausau, Wis 


Circle 39, Reader Service Card 


DRIVE 


Basic schematic 


4 pp 


STEEL CONVEYOR PULLEYS—Cata 
log CV-1, 4 pp 


1] 


Specs and price informa 


tion on pulley line and also on inter 


PRODUCT ENGINEERING + September 


continued 


bushings and convevor take- 
ups. Information Div, Maurey Mfg Corp 


2915 S Wabash Ave, Chicago 16 
Circle 40, Reader 


changeabk 


Service Card 


X-Y PLOTTER—Bulletin AP-S 
Describes and illustrates Mode 
which plots X vs ¥ 
equipment, acts as a function 
features TIVE t 
and explains various 
trated with photo 
tronic Associ In 
Sales Literatur Long 


Circle 41 


ind, with a 
generator 
Discusses hnical spe 
Illus 
diagram. FE] 
Dept of 'T hn 
Branch, NJ 


Reader 


omponent 


nd 
md 


Service Card 


ELECTRONIC 
COMPONENTS 


pp. Introduces 


AND MECHANICAI 
Bulletin ME-658] 
new svn ind provid 
information on firm’s four major division 
Some plant facilities are illustt Model 
Engineering & Mfg, In 

Huntington, Ind 


Circle 42, Reader Service Card 


INTEGRAL PUMP - AND -MOTOR 
UNITS—Bulletin 31, 8 pp. Describes 192 


I 
with 


combinations of pump ind motor 


apacities of | 3 to 55 gpm 
pump and motor dimensions 
data, and illustrates sev 
applications. Roper Hydraulics, In 


Blackhawk Park Ave, Rockford, III 
Circle 43, Reader Service Card 


performance 


HIGH-TEMPERATURE MATERIAI 
Booklet, § pp Discusses si mn 
designed t perate up to 
3000 F. Includes 


ilts, des gn 


nitrid 
and 

data, test 
and applica 
Havnes St Div f Un i 
Carbide Corp, Kokomo, Ind 


Circle 44, Reader Service 


tions 


Card 


DUCTILE IRON—Folde: pp. Sum 
marizes significant 
Me 
fications and applications for \ 
ulated. Hamilto1 
155] ] Incoin 


ind de sign 


engines 


idvantages hanical 


ings are tal 
Machine Co 
Ohio 


Circle 45, Reader Service Card 


KNITTED MESH 
scribes material, it 
Metal Textile Corp 
Roselle, N. J 

Circle 46, Reader 


Brochure, 8 pp. D 
and 


643 I Ist Av 


properti 


Service Card 


SILICONI 
CAL 


guide 


FLUIDS FOR MECHANI 
APPLICATIONS-—E n gin: 
3-112, § 


I 
ind 


CTring 


pp, is a compilation of 
tables graphs hgures 


as well as prop- 


erty data, on silicone fluids and select 


of most suitable medium 


ations show how 


to advantage in damping, sp 
ling and related mechanical 


Dow ¢ 


applicatior 
orning Corp, Midland, Mich 


Circle 47, Reader Service Card 
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STOP WORRYING 


ABOUT FLEXIBLE 


TUBING PROBLEMS 





PENFLEX 


Has The Answer 


e line. of all 


omplet 
with a comp ‘ble metallic 


ond slave of ye tn ne 
. technical help of 
on your specific 
and installa 
know-how to 
ght flexible tub 


Penflex engineers 
design, application 
tion plus the 
supply ivst the rr 
ing you need. 
Whether you need steel brense 
ai i 
less-steel to convey 
never gos, steam, volatiles o 
tie ht solids, Penflex hos the a yi 
its complete line of corrugate _ 
interlocked tubing 's — 
at high pressures and temps ne 
Write for complete dott, ro ne 
i Flexible etalli ) 
ies. 7238 Powers Lane, Phila 
delphia 42, Po 


2 


NEW DATA 
BOOK FREE 


Write for your copy. 





PENFLE 


TIGHT AS A PIPE BUT. 
FLEXIOL® 
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SPECIAL NUTS 


+ 
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= 
special Mi large stock years 6 ag! cg 
machines of material experience low may 


a 





0 7e™ 
> ph - 
8: Lara! ah: Set o9 


it 
> 
eat 


ee Kise - 
‘ eres 23 
bs x 








A aa 


*12 Pointer Standards, sizes: 4" to %" —br quest 


Standara 
NATIONAL sateen cums 
MACHINE 


AWeragen Mute...” Augloch 
PRODUCTS .,.... 


aud” Warsden” lockuuts, 
COMPANY. 








| 
| 
Utica Rd., UTICA, Michigan 
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Here’s how you can 


MERCHANDISE 
| YOUR | 
ADVERTISING 








h these handy 9” by 12” folders 


Keep your sales lal ! 
and distribution people informe 
ir advertising. Circulate 
prints, reprints, schedule 
other material in these folder 
and make your advertising dollar 
work over and over for you 


‘rite for illustrated folder and price list 


Promotion t 


Nien 
vep 
McGraw-Hill Publishin 


West 








Out This Month 


The basic publication for every 


design engineer's library. 


PRODUCT ENGINEERING 


7th Annual 


Design Digest 
Issue 


Presenting over 100 of the year’s most sig- 
nificant articles on design engineering devel- 
opment. 


Carefully selected from over 100 sources, this 
important material is edited and digested to 
give you a concise, valuable source you'll refer 
to in your work week after week. Conveniently 
divided into 10 basic sections by subject matter 


The Design Digest Issue is an integral part of your 
subscription to Product Engineering. 
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Current 
Reprints 


While the supply lasts, single copies of 
the following reprints are obtainable by 
using the Reader Service Card. 


Three New Rigid Thermoplastics 


Delrin, Lexan and Pro-fax are compared, 
with curves and tables. Sept 29, "58. 


Circle E 43 


Magnetic-force Welding 


New welding method for  vinyl-clad steel 
Sept. 15, 58 Circle E 42 


Electroluminescence 


Roundup on this new area-source of light 
Sept. 15, 58 Circle E 41 


Engineering in Europe 
Editor Tangerman’s report on engineering 


and design uncovered during his European 
trip. Sept. 1, ’58 Circle E 40 


Selecting Polyphase Motors 


Tables match drive-load characteristics with 


motor designs. Aug. 18, 58. Circlle E 39 


Backlash in Spring Clutches 


How two spring modifications can control 
backlash. Aug. 18, ’58 Circle E 38 


Swivel Joints 


Guide for choosing swivels and other flexible 
connections. Aug. 4, 58 Circle E 37 


Torque-limiting Devices 
Analysis of 17 new and conventional ways 


to prevent motor overloading. Aug. 4, "58. 
Circle E 36 


Time-displacement Records 


Mechnical drum recorder offers the way to get 
r-D records. July 21, ’58 Circle E 34 


Heavy Metal 


How high-density alloys may be used to 
solve design problems involving space and 
balancing. July 21, ’58 Circle E 33 


Stresses in Adhesive Joints 


How to calculate stress concentrations of 6 
basic joints. July 7, °58 Circle E 32 


Designing with Cantilever Springs 


Equations show how to triple energy capacity 
July 7, 58 Circle E 31 


QUANTITY PRICES 


For single shipments of any one title to 
one address, on order accompanied by remit- 
tance, quantity orders will be suppl‘2d at the 
following prices as long as the supply lasts 

Quantity Price per Copy 
5 $0.25 
25 0.20 
50 0.15 
100 Write for quotation 
Make checks payable to PRODUCT ENGI 
NEERING, 330 West 42nd St., New York 
36, N. Y. 





@ Reduce friction and wear 
Improve clutch release action 
Prevent lever throw-out 


Patented rolling fulcrum pin action, in the release lever, 
results in much less friction and wear, and smoother 
release operation in this clutch than in some other types 
of clutches. Pin automatically returns to original posi- 
tion. Carefully balanced levers avoid lever throw-out 
at high speeds. 


_ SEND FOR THIS HANDY BULLETIN 

\ a Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes 
capacity tables, dimensions and complete 
specifications. 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine St., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, tl. 


Small 
Spring Loaded 


Automotive 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


Over Center 


Power 
Take-Offs 


Speed 
Reducers 


BORG-WARNER 


GGOLUEGO0C6S 
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INDEX OF PRODUCTS 


ADVERTISED IN THIS ISSUE 











Aluminum Alloys 


Balls 
Bars 

Metal 
Bearings 

Ball 

Needle 

Roller 
Belts, Timing 
Bolts 


Cams 
Carbon 
Chains 
Conveyor 
Roller 
Silent 
Clutches 
Mechanical 
Connectors 
Hose 
Tube 
Contactors 
Controls 
Electrical 
Mechanical 
Copper & Copper Alloys 
Couplings 
Hydraulic 
Mechanical 


Drives 
Variable Speed 


Expanded Metals 


Fastening Methods 
Flexible Couplings 


76 


16, 30, 70 
28-29, 62 





After reading the advertisements classified below 
DETAILED INFORMATION about these products can be obtained 
by using the READER SERVICE CARD 


MORE 








Gaskets 

Generators 
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“Vour Blueprint 
an Plastics 
Since 1874” 


Consolidated 
Molded 
Products 
Corporation 


Scranton, Pa. Binghamton, N. Y. 


78 CIRCLE 142 READER SERVICE CARD 


the Would) in SO Yoana 


... plastics parts molded by Consolidated, that is. In every part 
of the globe — from Scranton, Pennsylvania to Sidney, Australia 
— people are using and enjoying products made more dependable 
by components from Consolidated. Now, with two plants working 
for you in Scranton, Pennsylvania, and one in Binghamton, New 
York, we are better prepared than at any other time in our 80 
year history to take care of your requirements. 





Ir You are interested in 
learning more about injec- 
tion and compression mold- 
ing by Consolidated, send 
for our new, fully illustrated 
company brochure. Write 
to: Consolidated, 344 Cherry 
Street, Scranton 2, Penn- 
sylvania. 
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EALING UNDER ALL CONDITIONS 


in 


The MR QUAD-RING gives superior sealing 


reciprocating, rotary, and static applications at 
on up 


TWIST FAILURE — This 


r failure is eliminated be 


juare cross-section oft the 


LING SURFACES gives 
ctiveness of the O-ring be 
| design. It prevents 


queeze 


FOR MORE INFORMATION AND 
COPY OF THE QUAD-RING APPLICATION 
AND INSTALLATION HANDBOOK 
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trademork of Minnesota Rubber Company 
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"LUBRICATED ONLY BY RADIOACTIVE HOT WATER 
GRAPHITAR searines successFULLY 


WITHSTAND 50,000 MILE TEST IN ATOMIC 


POWERED SUBMARINE U.S.S. NAUTILUS 





Working closely with the Atomic 

Energy Commission, the Westinghouse 

Electric Corporation designed and 

built the power plant for the NAUTILUS, 

first atomic-powered submarine. The 

soundness of every engineering principle, every 

individual part—including the GRAPHITAR 

pump bearings—has now been proved by the more 

than 50,000 miles the submarine has steamed, 
approximately half was submerged. These Westinghouse- 
designed pumps are hermetically sealed within the 
integrated pump and drive motor. All leakage past the 
pump seal is contained within the flooded motor while the 
purely electrical elements are contained in 

“cans” to exclude the water. 











The GRAPHITAR pump bearings in the power reactor 
of the Nautilus have withstood high speeds, extreme 
temperatures, and great pressures, and have come through 
this test-period with a perfect performance record 

. their only lubricant, radioactive hot water! 


This same GRAPHITAR that has proved its ability 
to help harness the power of the atom is available for 
use in performing equally tough jobs in your product, 
too ... why not get full information today. 


THE UNITED STATES GRAPHITE COMPANY 


GRAPHITAR® carson-crapHite © GRAMIX® powpereD meTAL PARTS e MEXICAN® GrapHite prooucts e USG® sBrusHes 


DIVISION OF THE WICKES CORPORATION, SAGINAW 1, MICHIGAN 





